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On  Chemical  Nomenclature .  By  ALEXANDER  W. 
Williamson,  F.JR.S.,  F.C.S. 

I  HAD  some  weeks  ago  the  honour  of  submitting  to  the 
consideration  of  the  Chemical  Society  a  few  practical 
suggestions  on  the  subject  of  chemical  nomenclature, 
framed  in  the  hope  of  diminishing  the  inconsistencies 
which  prevail  in  it  at  present,  and  of  aiding  the  develop¬ 
ment  of  its  best  tendencies. 

My  chief  proposal  was  to  adopt,  as  systematically  as 
possible,  terms  such  as  mercurous  nitrate,  Hg2(N03)2 ; 
mercuric  hydronitrate,  HgHONOaj  hydric  sulphate, 
H2S04 ;  potassic  hydrate,  KHO  ;  hydropotassic  sulphate, 
HKS04  ;  hydrodisodic  phosphate,  HNa2P04 ;  sodic  sul¬ 
phate,  Na2S04 ;  sodic  disulphate,  Na2S207,  &c.  ; 

ferric  oxydisulphate,  Fe20(S04)2;  ferric  dioxysulphate, 
Fe202S04,  &c.  The  result  of  two  evenings’  discussion 
of  the  subject  was  to  show  that  the  principles  of  such 
nomenclature  are,  upon  the  whole,  approved,  and  the 
names  formed  in  accordance  with  those  principles  offer 
altogether  greater  proportional  recommendations  than 
any  other  names  which  are  before  chemists. 

In  the  course  of  the  discussion  which  took  place  on 
the  subject,  I  had  occasion  to  point  out  that,  inasmuch 
as  salts  in  which  the  base  is  hydrogen,  such  as  hydric 
nitrate,  hydric  sulphate,  hydric  phosphate,  &c.,  are 
admitted  to  be  analogous  in  their  constitution  and  pro¬ 
perties  to  the  salts  of  the  regular  metals  such  as  silver, 
potassium,  &c.,  it  is  desirable,  when  describing  their  re¬ 
actions,  to  designate  them  by  names  bearing  a  corre¬ 
sponding  analogy  to  the  names  of  the  salts  of  silver, 
potassium,  &c. ;  that  in  describing  the  reactions  of 
double  salts,  containing  as  base  partly  hydrogen,  partly 
some  heavier  metal,  such  as  common  rhombic  phosphate, 
HNa2P04,  it  is  not  only  desirable  to  introduce  the  name 
of  the  hydrogen  in  a  form  similar  to  that  of  the  other 
metal,  but  it  is  really  not  possible  to  obtain  systematic 
and  consistent  names  without  representing  in  them  t  he 
metallic  functions  of  the  hydrogen ;  that  when  hydro¬ 
gen  is  in  the  place  of  an  acid  or  chlorous  constituent  of 
a  salt,  it  must  be  described  by  a  term  which  represents 
the  fact  of  its  having  such  functions. 

In  lact  it  is  not  allowable  to  apply  to  hydrogen-salts 
names  which  conceal  their  analogy  with  other  salts,  or 
which  imply  the  absence  of  saline  constitution  in  hydro¬ 
gen  salts.  Thus  it  is  a  faulty  expression  to  say  that  the 
common  process  for  preparing  so-called  nitric  acid  con¬ 
sists  in  the  action  of  sulphuric  acid  on  potassic  nitrate, 
forming  potassic  bisulphate  and  nitric  acid  ;  for  such  an 
expression  conveys  the  idea  of  a  mere  displacement  of 
Yol,  XII.  No.  zgz,— -July  7,  1865. 


one  acid  by  another,  whereas  the  process  is  admitted  to 
be  an  interchange  of  half  the  hydrogen  in  hydric  sul¬ 
phate  with  potassium  in  potassic  nitrate,  forming  hydro¬ 
potassic  sulphate  and  hydric  nitrate. 

It  was  admitted  by  all  who  spoke  on  the  subject  at 
the  Chemical  Society,  that  hydrogen-salts  must  in  exact 
language  be  named  similarly  to  other;  salts;  and  one 
distinguished  member  mentioned  that,  in  describing  to 
students  such  a  reaction  as  the  above,  he  uses  such  terms 
as  sulphate  of  hydrogen  and  nitrate  of  hydrogen. 

It  was  at  first  supposed  by  some  members  that  I  advo¬ 
cated  the  immediate  introduction  of  systematic  and 
accurate  names  into  common  and  popular  language.  The 
learned  member  felt  alarm  at  the  danger  of  having  to 
speak  of  mercurous  chloride  instead  of  “  calomel,”  man¬ 
ganic  peroxide  instead  of  “  manganese,”  hydric  sulphate 
instead  of  “  sulphuric  acid,”  &c. ;  and  manufacturers 
would  certainly  not  have  received  with  favour  a  pro¬ 
posal  to  give  up  the  term  “  soda  ”  for  sodic  carbonate,  to 
say  arsenious  acid  instead  of  “arsenic.” 

I  accordingly  hastened  to  explain  that  my  suggestions 
towards  improving  our  systematic  nomenclature  were 
only  expected,  if  adopted,  to  react  gradually  upon  the 
popular  language,  and  that  for  the  present  I  contemplate 
ordering  a  couple  of  carboys  of  “sulphuric  acid  ”  or  “nitric 
acid  ”  as  heretofore,  meaning  those  compounds  which  in 
systematic  language  are  designated  “  hydric  sulphate” 
and  “  hydric  nitrate ;”  but  that  when  I  have  to  explain  to 
learners  the  reactions  of  those  hydrogen  salts,  I  should 
give  them  the  systematic  names  which  correspond  to 
their  composition.  The  popular  and  trivial  names  by 
which  they  are  known  are  abbreviations  formed  so  as  to 
point  to  the  essential  or  characteristic  constituent.  It  is 
not  practicable  to  send  out  real  sulphuric  acid,  S03 ;  but 
manufacturers  and  consumers  know  that  the  value  of 
oil  of  vitriol  is  not  in  the  water  which  it  contains,  but 
in  the  “real  acid.”  In  like  manner,  the  common  crvs- 
tals  of  hydrated  sodic  carbonate  are  valuable  in  propor¬ 
tion  to  the  percentage  of  soda,  Na20,  which  they  contain, 
and  they  are  not  unreasonably  named  after  their  cha¬ 
racteristic  constituent. 

There  was,  on  the  part  of  one  or  two  distinguished 
members  of  the  Society,  a  feeling  that  the  retention  of 
the  words  acid  and  base  in  their  established  signification 
of  “electro-negative  oxides”  and  “electro-positive  oxides” 
might  be  inconvenient  in  presence  of  the  fact  that 
chlorine  forms  with  hydrogen  a  very  acid  salt,  and  that 
some  other  elements  also  form  acid  hydrides.  But  when 
it  is  admitted  that  H2S04  is  a  salt,  though  of  very  acid 
properties,  that  HN03  and  H3P08  are  also  very  acid 
salts,  and  that  in  scientific  language  they  must  be  desig¬ 
nated  as  salts,  it  really  is  not  surprising  that  HCl,HBr, 
&c.,  should  be  salts  of  considerable  acidity, and  it  is  not 
unnatural  to  call  them  salts  of  hydrogen  in  systematic 
nomenclature.  The  fact  that  we  cannot  remove  the 
elements  of  water  from  hydric  chloride  and  make  Cl2 — O, 
whilst  we  can  remove  water  from  hydric  sulphate  and 
make  S04— O,  is  really  no  reason  against  classing,  side 
by  side,  hydrogen  salts  with  compound  radicals  such  as 
ISO,,  S04,P04,  &c.,  and  those  with  elementary  radicals 
such  as  Cl,  Br.  &c. 

Since  my  suggestions  have  been  published,  Mr. 
Foster  has  published  in  the  Philosophical  Magazine  a 
paper  “  On  Chemical  Nomenclature,  and  chiefly  on  the 
use  of  the  word  Acid.”  In  this  paper  Mr.  Foster  ex¬ 
presses  assent  to  the  form  of  names  of  which  1  had  le- 
commended  the  systematic  adoption;  and  he  says,  “  If 
we  regard  the  salts  of  hydrogen  as  constituted  like  the 
salts  of  any  other  metal,  the  application  to  them  of  the 
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name  acid  becomes  incorrect  if  it  implies  any  peculiarity 
of  constitution,  and  superfluous  if  it  does  not.”  Now, 
as  Laurent  and  Gerhardt  did  admit  and  assert  that  the 
salts  of  hydrogen  are  constituted  like  the  salts  of  any 
other  metal,  and  as  Mr.  Foster  is  doubtless  perfectly 
aware  that  they  did  so,  the  above  sentence  is  a  distinct 
condemnation  of  Gerhardt’s  proposal  of  applying  the 
word  acid  to  salts  with  hydrogen  as  base.  And  coupled 
as  it  is  with  Mr.  Foster’s  admission  that  these  hydrogen 
salts  ought,  in  systematic  language,  to  be  called  hydric 
sulphate,  hydric  nitrate,  &c.,  it  does  convey  Mr.  Foster’s 
assent  in  a  very  full  manner  to  the  principle  of  the  pro¬ 
posal  which  I  made  on  the  subject  of  nomenclature. 

The  general  form  of  Mr.  Foster’s  paper  is,  however, 
that  of  an  argument  against  my  proposal;  and  the  paper 
contains  some  statements  to  which  my  silence  would 
probably  seem  to  give  a  consent  which  I  really  cannot 
give.  It  must  have  been  from  inadvertence  that  Mr. 
Foster  speaks  of  my  wishing  to  apply  the  name  acid  to 
such  bodies  as  C02,  $03,  Si02,  &c. ;  for  I  merely  re¬ 
marked  that  the  name  that  belongs  to  them  is  wanted 
by  its  owners,  and  that  it  does  not  suit  the  hydrogen 
salts  to  which  Gerhardt  wanted  to  transfer  it. 

Mr.  Foster  goes  into  an  elaborate  exposition  of  what 
he  conceives  to  be  the  original  meaning  of  the  word 
acid,  and  speaks  of  that  “  original  meaning  ”  as  “  any¬ 
thing  but  particularly  clear.”  He  might  safely  have 
called  it  “  particularly  cloudy.” 

Every  chemist  knows  that  the  great  Berzelius  epito¬ 
mised  the  prevailing  definition  by  saying  that  an  acid 
is  an  electro-negative  oxide,  and  a  base  is  an  electro¬ 
positive  oxide.  No  definition  is  complete  and  perfect ; 
but  this  definition  is  certainly  clear,  and  it  does  point 
to  differences  of  properties  among  chemical  compounds 
which  are  the  most  characteristic  and  important  known 
to  us.  I  cannot  see  any  chance  whatever  of  the  words 
acid  and  base  being  given  up ;  for  they  describe  con¬ 
veniently  the  chief  differences  of  properties  by  which 
we  classify  compounds  chemically.  Mr.  Foster’s  remark, 
that  “  the  strictly  scientific  significance  of  the  word  acid 
has  passed  away,”  and  that  the  wrord  indicates  “a  distinc¬ 
tion  to  which  we  now  know  that  no  real  difference  corre¬ 
sponds,”  must  betaken  as  referring  to  Gerhardt’s  misuse 
of  the  word  acid,  as  describing  salts  with  basic  hydrogen. 
He  might  have  gone  a  step  further  in  condemnation  of 
that  misuse  of  the  word,  and  have  shown  that  the  word 
acid  never  has  had  any  scientific  significance  as  applied 
to  hydrogen  salts. 

Mr.  Foster  quotes  from  my  note  (but  apparently  mis¬ 
understands)  the  statement,  “  In  fact,  he  (Gerhardt)  sys¬ 
tematically  applied  the  term  acid  to  hydrogen  salts, 
giving  the  name  anhydride  to  acids,  and  leaving  bases, 
however  anhydrous  they  might  be,  entirely  unprovided 
with  a  corresponding  name.”  If  bodies  such  as  HN03, 
H2S04,  H3P04  were  considered  to  be  entitled  to  the 
name  “  acid,”  then  for  precisely  similar  reasons,  bodies 
such  as  K.OH,  Ba(OH)2  would  be  entitled  to  the  name 
“  base and  if  the  bodies  N205,  S03,  P205,  &c.  formed 
by  dehydrating  these  so-called  acids  are  called  “  anhy¬ 
drides,’  then  some  corresponding  and  distinctive  name 
should  be  given  to  the  bodies  K20,  BaO,  &c.,  formed 
by  dehydrating  the  so-called  bases.  The  absence  of  any 
such  term  is  a  deficiency  sufficiently  grave  to  make  one 
pause  in  adopting  the  term  anhydride  in  systematic 
language,  until  the  idea  which  it  represents  is  duly 
applied  to  the  other  great  class  of  chemical  compounds ; 
but  I  cannot,  with  Mr.  Foster,  call  it  a  “  limitation 
and  as  I  have  not  said  that  Gerhardt  imposed  any 
“  limitation  ”  in  the  matter,  I  may  fairly  be  excused  from 


accepting  Mr.  Foster’s  challenge  to  show  where  Gerhardt 
imposed  it.  If  Mr.  Foster  were  to  deny  my  statement 
that  the  anhydrous  bases  are  unprovided  by  Gerhardt 
with  a  name  corresponding  to  that  of  anhydride  for  the 
acids,  I  might  probably  beg  the  favour  of  his  quoting 
chapter  and  verse  in  support  of  his  denial.  But  as 
matters  now  stand,  the  two  great  classes  of  chemical 
compounds  are  called  acids  (such  as  C02,  S03,  Si02,  &c.) 
and  bases  (such  as  K20,  CaO,  Fe2()3,  &c.),  Whoever 
wants  to  take  their  names  from  them  for  the  use  of  their 
hydrates  must  at  least  give  them  new  names  which  will 
do  as  well.  And  he  will  certainly  not  be  permitted  to 
take  the  names  from  the  two  classes  of  bodies,  and  put 
them  off  with  one  name  between  them.  Gerhardt  seems 
to  have  thought  that  he  would  be  permitted  to  do  so, 
but  the  single  substitute  (anhydride)  which  he  offered  is 
admitted  to  be  not  only  insufficient  but  absolutely  un¬ 
acceptable. 

Perhaps  the  most  important  advantage  which  chemists 
have  gained  by  representing  all  substances  of  known 
composition  by  typical  formulae,  has  been  the  increased 
clearness  with  which  they  have  been  able  to  compare  the 
properties  of  bodies  with  one  another,  without  the  mind 
being  encumbered  by  conventional  differences  of  form. 
Even  elements  are  now  for  the  most  part  represented  by 
formulae  analogous  to  those  used  in  representing  com¬ 
pounds  ;  free  hydrogen  being  HH  like  HC1,  free  oxygen 
being  00  like  CaO,  free  phosphorus  being  P3P  like 
HjN,  &c.  The  one  great  difference  which  stands  forth 
above  all  other  chemical  differences,  is  that  which  is 
described  in  various  terms,  all  more  or  less  similar  in 
import  to  acid  or  acid-like  and  basic  or  base-like.  We 
have  long  since  admitted  that  this  fundamental  differ¬ 
ence  is  a  difference  in  the  degree  in  which  various 
substances  exert  analogous  effects,  a  weak  acid  acting 
like  a  base  under  the  influence  of  a  very  strong  acid, 
and  a  weak  base  acting  like  an  acid  to  a  very  strong 
base.  Among  simple  and  well-known  compounds  this 
difference  is  most  markedly  represented  by  oxides  such 
as  S03,  P205,  S02,  C02,  CaO,  K20,  PbO,  Bi203,  &c. ;  and 
every  chemist  knows  that  compounds  of  the  former  class 
are  electro-negative  to  those  of  the  latter  class,  electro¬ 
negative  oxides  being  called  acids,  and  electro-positive 
oxides  being  called  bases.  It  is  admitted  that  hydrogen 
salts  must  be  represented  and  named  like  other  salts  ; 
hydric  nitrate,  or  hydric  phosphate,  like  potassic  nitrate 
or  potassic  phosphate,  and  potassic  hydrate  or  calcic 
hydrate  like  potassic  nitrate  or  calcic  nitrate  ;  and  Ger¬ 
hardt’s  attempt  to  apply  to  bodies  of  the  first  class  the 
name  acid  is,  in  the  words  of  Mr.  Foster  “incorrect  if  it 
implies  any  peculiarity  of  constitution  [different  from 
other  salts],  and  superfluous  if  it  does  not.”  Mr.  Foster 
might,  however,  as  above  remarked,  have  added  that 
Gerhardt’s  definition  of  the  word  acid  is  simply  in  itself 
devoid  of  meaning.  He  quotes  it  thus  : — Acids  are  “  salts 
whose  base  [the  italics  are  mine]  is  wholly  composed  of 
hydrogen.”  A  person  ignorant  of  the  meaning  of  the 
words  acid  and  base  could  surely  not  ascertain  from  his 
inner  consciousness  which  is  the  acid  and  which  the 
basic  constituent  in  any  of  the  following  compounds:— 
KOH,  HN03,  Ba02H2,  S04H2;  and  Gerhardt’s  pretended 
definition  would  afford  him  no  aid  in  ascertaining  which 
of  these  compounds  are  to  be  called  acids,  which  bases. 
One  is  almost  tempted  to  suspect  Mr.  Foster  of  bitter 
irony  when  he  calls  this  definition  “  strictly  scientific 
and  logical.”  Although  different  in  form,  it  is  not  one 
bit  more  reasonable  than  the  Munchausen  (or  Irish  ?) 
feat  of  ascending  to  the  moon  by  the  aid  of  a  mile-long 
chain,  the  traveller  first  fastening  his  chain  by  one  end 
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at  a  point  one  mile  up,  then  climbing  up  by  the  chain  to 
that  point,  and  so  on.  But  I  am  sorry  to  say  that  Ger¬ 
hard  t’s  disciple  is  even  in  a  worse  plight  than  the  aero¬ 
naut,  he  is  so  unfortunately  circumstanced  that  even  if 
his  chain  were  fastened  one  mile  up,  he  could  not  climb 
up  it.  For  if,  as  a  preliminary  to  the  understanding  of 
Gerhardt’s  dictum,  we  are  told  how  to  find  out  which  is 
the  acid  and  which  the  basic  constituent  of  a  given  com¬ 
pound,  we  find  that  this  preliminary  information  is 
inconsistent  with  Gerhardt’s  dictum,  and  prevents  our 
making  any  use  of  it.  By  the  aid  of  a  battery  anybody 
could  find  out  which  are  electro-negative,  which  the 
electro-positive  oxides  derivable  from  the  above  com¬ 
pounds  ;  but  Gerhardt  would  then  reject  the  result  as 
inapplicable  to  his  purpose. 

It  has  always  seemed  to  me  that  the  most  plausible 
objection  to  the  use  of  the  terms  acid  and  base  in  the 
sense  of  electro-negative  oxide  and  electro-positive  oxide 
was  the  fact  that  some  acids,  such  as  S03,  P205,  Si02, 
&c.,  may  be  put  in  contact  with  bases  such  as  BaO,  K20, 
&c.,  without  manifesting  any  strong  tendency  to  combine 
with  them  ;  and  observations  of  this  kind  led  some  che¬ 
mists  to  say  that,  in  their  chemical  properties,  these  so- 
called  acids  do  not  behave  like  acids,  and  that  it  is  there¬ 
fore  reasonable  to  deprive  them  of  the  name  acid.  Now 
the  fact  is  that  these  acids  always  do  combine  with  bases 
when  brought  in  contact  with  them  in  the  fluid  state, 
and  they  combine  with  more  force  than  that  with  which 
their  hydrates  react  on  basic  hydrates.  It  is  well  known 
that  when  two  saline  molecules  such  as  S04H2  and 
Ba02H2  react  on  one  another  with  liberation  of  water 
and  formation  of  a  salt,  the  force  of  combination,  as 
measured  by  the  heat  evolved,  is  less  than  that  which 
the  acid  and  base  exert  in  direct  combination ;  for  the 
process  of  double  decomposition  separates  the  water  from 
S03  and  from  BaO,  and  in  doing  so  absorbs  just  as  much 
heat  as  was  evolved  when  water  combined  with  S03  and 
BaO ;  so  that  the  force  with  which  the  two  hydrates  re¬ 
act  on  one  another  is  by  so  much  less  than  that  with 
which  S03  combines  with  BaO. 

Mr.  Foster  expresses  an  objection  to  applying  the 
term  41  combination  ”  to  the  reaction  of  such  bodies  as 
anhydrous  acetic  acid  (C2H30)20  on  water,  because  by  a 
process  of  double  decomposition  the  two  molecules,  acid 
and  water,  give  rise  to  the  formation  of  two  new  mole¬ 
cules  ;  but  if  his  objection  is  admitted  to  have  weight,  it 
applies  equally  to  the  reaction  of  free  chlorine  on  free 
hydrogen,  where  two  molecules  of  the  elements  form 
two  molecules  of  the  compound  by  a  process  of  double 
decomposition.  If  such  reactions  as  that  of  chlorine  on 
hydrogen,  and  of  anhydrous  acetic  acid  on  water,  are 
not  combinations,  the  word  might  perhaps  be  retained 
for  such  reactions  as  the  combination  of  carbonic  oxide 
and  chlorine ;  or  S03  and  water,  where  two  molecules 
unite  to  form  one  ;  but  if  Mr.  Foster  seriously  proposes 
such  a  restriction  of  the  word,  it  will  be  time  enough  to 
consider  it.  The  present  usage  is  to  describe  as  combi¬ 
nations  those  reactions  in  which  the  resulting  molecules 
are  less  various  than  the  original  molecules,  as  in  the 
cases  of — 

03+(H2)2  =  (H20)2;  Cl2  +  K2  =  (C1K)2; 

N205  +  H20=(N03H)2 ;  (C2H30)20  +  H20=(C2H402)2,  &c. 

and,  in  like  manner,  to  describe  as  decompositions  those 
reactions  in  which  the  products  are  more  various  than 
the  materials,  as — 

S04H2  =  S03  +  H20  ;  Pb(N03)2  =  PbO  +  0  +N204  ; 

(C2H3K02)2  =  C3H60  +  C03K2 ;  (HgO)2  =  2Hg  +  02, 

[C>  |  +  S04H2  =  [§h55°  ]  +  H*°  +  soiH*- 


Many  of  these  processes  are  known  to  consist  of  a 
series  of  double  decompositions,  and  the  fact  is  often 
mentioned  in  alluding  to  them ;  but  it  does  not  seem 
likely  that  we  should  abandon  the  use  of  the  terms  com¬ 
bination  and  decomposition. 

Mr.  Foster  has  discussed  in  his  paper  what  he  calls 
the  original  use  of  the  words  acid  and  base,  which  is 
sufficiently  characterised  by  his  own  words,  “  anything 
but  particularly  clear.”  He  has  also  discussed  Gerhardt’s 
misuse  of  the  word  acid.  His  conclusion  that  the  word 
had  better  be  given  up,  would  be  quite  worthy  of  serious 
consideration  if  the  words  were  only  used  in  those  im¬ 
proper  senses.  But  the  words  acid  and  base  really  mean 
something  not  only  true,  but  of  fundamental  importance, 
which  we  are  constantly  obliged  to  consider  and  speak 
of  in  chemistry ;  and  I  am  quite  sure  that  it  would  be  utterly 
beyond  my  power  to  take  from  them  their  established 
meaning,  even  if  I  wished  to  do  so.  There  is  at  present 
a  considerable  amount  of  inconsistency  in  the  prevailing 
use  of  these,  as  of  most  other  scientific  terms  ;  and  Mr. 
Foster’s  interesting  paper  affords  further  arguments  than 
those  which  I  had  given  in  favour  of  abandoning  as 
speedily  as  practicable  the  misuse  of  the  terms  which 
has  crept  into  partial  use  through  popular  disregard  of 
water  in  hydric  sulphate,  and  which  Gerhardt  unsuc¬ 
cessfully  endeavoured  to  incorporate  with  scientific 
language. 

I  have  not  discussed  the  proposal  to  call  both  acids 
and  bases  oxides,  because  it  has  not  as  yet  received  suffi¬ 
cient  development  to  enable  me  to  form  any  opinion  upon 
it  beyond  the  obvious  objections  which  present  them¬ 
selves  at  first  sight  to  so  grave  a  change.  Thus,  MnO, 
Mn203,  Mn02,  MnOs,  Mn207  are  at  present  conveniently 
distinguished  by  names,  calling  the  last  two  acids,  and 
the  first  two  oxides;  and  so  also  CO  and  C02  are  very 
conveniently  distinguished  by  the  words  oxide  and  acid. 
Another  circumstance  which  would  alone  have  been 
sufficient  to  prevent  my  offering  any  opinion  on  this  pro¬ 
posal  is  the  fact  above  explained,  that  it  is  founded  on 
Mr.  Foster’s  opinion  that  the  word  acid  is  not  clear,  and 
is  unworthy  of  being  retained. — Philosophical  Magazine 
for  June,  1865. 

University  College,  London,  May  16,  1865. 


TECHNICAL  CHEMISTRY. 


On  the  Electro- Chemical  Preparation  of  Metalloids.* 

Purposing  to  speak  only  of  unpublished  methods,  we 
need  not  now  speak  of  ozone.  Several  distinguished 
chemists  are  actually  endeavouring  to  find  some  relation 
between  the  state  of  the  atmosphere  and  the  quantity  of 
ozone  present  in  it.  We  have  never  been  able  to  admit 
the  presence  of  free  ozone  in  the  air.  How  should 
oxygen,  which,  when  electrified,  attacks  the  metals,  and 
alf  matters  in  the  least  oxidisable,  respect  nitrogen, 
water  vapour,  organic  substances — in  a  word,  all  that 
the  air  contains?  This  question  will  not,  however,  be 
definitively  settled  until  a  sufficiently  certain  and  special 
reagent  for  ozone  be  found. 

Electro-chemistry  is  now  a  complete  science ;  for  all 
simple  bodies,  and  for  the  greater  number  of  their 
principal  compounds,  it  gives  a  mode  of  preparation 
which,  under  most  circumstances,  is  even  preferable  to 
that  offered  by  pure  chemistry.  We  will  first  pass  in 
review  the  metalloids  whose  preparation  by  this  means 
is  most  worthy  of  interest. 

Nitrogen  must  thus  be  isolated  in  a  pure  state— it 
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must,  in  fact,  be  extracted  from  ammonia  or  nitric  acid  ; 
now  in  either  case  it  undergoes  a  secondary  action, 
resulting  from  the  decomposition  of  water. 

Chlorine,  bromine,  and  iodine  are  easily  obtained  by 
following  the  same  method. 

The  process  consists  in  decomposing  in  a  |J -shaped 
tube  the  hydrogenated  combination  of  the  metalloids, 
using  graphite  conductors  as  the  electrodes;  the  orifices 
of  the  tube  communicate  with  washing  flasks,  and  hence 
the  purified  gases  pass  into  the  receivers.  By  operating 
on  hydrochloric  acid,  chlorine  is  disengaged  from  the 
positive  pole  in  a  state  of  absolute  purity ;  it  is  the  same 
when  acting  on  a  fused  alkaline  earthy  chloride. 

Bromine  is  a  liquid  which  is  a  bad  conductor  of  elec¬ 
tricity  ;  its  electro-chemical  treatment  requires,  then, 
that  it  should  be  maintained  in  solution  in  water;  if  not, 
it  becomes  necessary  to  use  a  great  number  of  voltaic 
couples.  As  for  iodine,  we  know  how  easily  iodised 
compounds  decompose  under  the  influence  of  the  weakest 
electric  current ;  however,  to  collect  the  iodine  at  the 
positive  pole,  it  must  be  dissolved  as  it  decomposes,  for 
its  crystals,  fixed  on  the  electrode,  will  oppose  the 
passage  of  the  current.  If  electricity  has  hitherto 
remained  powerless  to  isolate  fluorine,  it  is  because 
physicists  and  chemists  have  been  unable  to  find  the 
relation  existing  between  the  constitution  of  fluorides 
and  the  electric  force  to  be  put  in  play.  If  chemical 
affinity  is  conquered  by  electricity,  in  the  generality 
of  compound  bodies,  no  exception  can  exist.  Only  we 
must  know  how  to  apply  this  antagonistic  force  of 
affinity,  and  especially  to  oppose  secondary  reactions  ;  it 
is  effects  of  this  kind  which  have  prevented  M.  Bec- 
querel’s  collecting  fluorine.  The  isolation  of  this  metal¬ 
loid  is  considered  almost  impossible,  because  of  its  affinity 
for  hydrogen  and  chlorine;  M.  Becquerel  has,  however, 
succeeded  in  separating  it  from  one  of  its  metallic  com¬ 
binations  in  the  following  manner : — He  placed  on  a 
receiver  a  small  platinum  spiral,  terminating  in  a  point, 
and  on  which  were  deposiced  fragments  of  fluoride  of 
calcium;  the  two  ends  communicated  with  two  platinum 
wires,  larger  in  diameter  than  that  of  the  spiral,  passing 
through  two  openings  made  in  the  sides  of  a  receiver  ; 
these  wires  were  connected  with  a  Wollaston’s  pile  com¬ 
posed  of  twelve  elements  (this  kind  of  pile  gives,  as  is 
•well  known,  a  current  very  powerful  in  intensity  and  in 
quantity).  The  receiver  being  placed  on  the  plate  of 
the  air-pump,  and  the  air  dried,  a  vacuum  was  formed  ; 
then  the  electricity  was  called  into  action.  The  incand¬ 
escence  of  the  spiral  was  very  vivid  for  several  seconds ; 
the  current  was  interrupted,  and  the  air  allowed  to  enter, 
when  the  fluoride  of  calcium  was  found  partly  decom¬ 
posed  ;  it  reddened  turmeric  paper,  and  the  surface  of 
the  platinum  was  found  covered  with  a  greyish  pellicle, 
seeming  to  indicate  the  action  of  fluorine.  From  this 
experiment  it  would  appear  possible  to  isolate  fluorine. 
Induction  currents  might  perhaps  be  employed  with 
success,  for  it  seems  necessary  for  the  decomposition  of 
any  kind  of  fluoride,  to  develope  electricity  more  especially 
of  tension  than  of  quantity. 

The  electro-chemical  separation  of  sulphur  is  certainly 
not  of  importance  for  industrial  chemists,  but  it  is  for 
those  studying  the  different  physical  states  which  may 
be  assumed  by  this  body  in  its  combinations  ;  from  this 
point  of  view  the  following  experiment  is  very  inter¬ 
esting  : — 

Into  a  glass  vessel  pour  a  solution  of  sulphate  of 
copper,  into  another  an  alcoholic  solution  of  sulpho- 
carbonate  of  potash ;  then  establish  a  communication 
between  the  two  liquids — on  the  one  hand,  by  means  of 
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a  bent  glass  tube  filled  with  clay,  moistened  with  a  solu¬ 
tion  of  nitrate  of  potash  ;  and  on  the  other  with  a 
metallic  arch  of  copper  and  lead,  the  copper  being 
plunged  into  the  sulphate  of  copper,  and  the  lead  into 
the  sulpho-carbonate.  The  current  thus  engendered  is 
sufficiently  energetic  to  decompose  the  sulphate  of  copper ; 
secondary  reactions,  which  it  would  be  useless  to  analyse, 
are  produced,  and  the  sulphur  of  the  sulpho-carbonate 
of  potash,  partly  isolated,  is  deposited  in  the  form  of 
octahedra,  with  rhomboidal  bases  on  the  lead  plate.  By 
making  electricit}r  act  on  hydrosulphuric  acid,  M. 
Berthelot  lound  that  sulphur  deposited  at  the  positive 
pole  did  not  assume  this  form.  Electricity  may  then  be 
employed,  provided  it  is  properly  applied,  in  studying 
the  molecular  constitution  of  polymorphous  bodies,  in 
their  various  combinations.  Only  it  is  necessary  that 
the  intensity  of  the  electric  force  should  be  in  proportion 
to  the  affinity  causing  the  combination. 

It  is  difficult  to  obtain  tellurium  in  a  compact  mass 
by  the  electro-chemical  method;  Bitter  could  only 
extract  it  from  a  saline  solution,  in  a  pulverulent  state. 

Arsenic  is  of  all  metalloids  most  easily  isolated  by 
electricity,  for  it  is  almost  as  good  a  conductor  as  a  metal. 
By  means  of  an  apparatus  (known  as  simple  in  electro¬ 
chemistry),  all  the  metalloid  they  contain  may  very 
rapidly  be  extracted  from  arseniferous  substances.  Place 
a  solution  of  arsenical  matter  in  a  platinum  vessel,  plunge 
a  zinc  wire  into  the  liquid,  and  the  arsenic  will  appear 
on  the  platinum  ;  by  prolonging  the  action  the  whole  of 
the  arsenic  is  extracted  from  its  compound.  This  method 
may  be  varied  in  different  ways,  and  renders  valuable 
service  in  medico-legal  researches  ;  it  is  much  superior  in 
sensibility  to  the  process  actually  in  use. 

ISoa'on  has  not  yet  been  obtained  on  the  electrode ; 
however,  it  has  been  electro-chemically  isolated  by  Davy. 
“  When  boradc  acid,”  he  says,  “  is  exposed  between  two 
surfaces  of  platinum,  receiving,  at  the  same  time,  all  the 
action  of  five  hundred  pairs,  an  olive  brown  matter  is 
formed  on  the  negative  surface,  gradually  increasing  in 
thickness,  and  finally  becoming  black.  Insoluble  in 
water,  but  soluble,  with  effervescence,  in  nitric  acid. 
Heated  to  redness  on  platinum,  it  burns  slowly,  produc¬ 
ing  a  white  vapour,  which  reddens  litmus  paper.” 

The  isolated  body  is  therefore  boron,  which  oxidises 
immediately,  and  the ‘electric  action  should  cease  as  soon 
as  the  platinum  is  covered,  this  metalloid  being  an  ex¬ 
tremely  bad  conductor. 

Silicium  is,  with  respect  to  conductibility,  analogous 
to  boron.  Davy  was  unabie  to  isolate  it,  even  by  a  pile 
formed  of  a  very  large  number  of  elements.  M.  Becquerel 
has  obtained  crystals  of  silicium  by  combining  phy¬ 
sical  and  chemical  forces — he  took  two  tubes  of  three 
to  four  millimetres  in  diameter  and  one  decimetre 
long  ;  one  end  of  each  tube  was  filled  with  clay  moistened 
with  salt  water.  By  this  end  the  tubes  were  plunged 
into  a  vessel  also  containing  salt  water;  into  one  was 
poured  a  saturated  solution  of  gelatinous  silica,  in 
hydrochloric  acid,  and  in  the  other  a  saturated  solu¬ 
tion  of  chloride  of  sodium  ;  a  zinc  wTire  was  plunged 
into  the  latter,  and  a  platinum  wire  into  the  former 
communication  being  established  between  these  two 
wires,  an  electric  current  was  produced,  the  hydro¬ 
chloric  acid  decomposed,  and  the  nascent  hydrogen  re¬ 
duced  the  silica;  crystals  of  silicium  appeared  on  the 
platinum,  and  remained  so  long  as  the  current  passed ; 
they  redissolved  when  it  was  interrupted. 

To  preserve  them  they  must  be  rapidly  removed, 
washed,  and  then  dried  in  a  vacuum,  and  kept  in  a  tube 
with  potassium. 
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Platinum  v.  Glass. 

Since  our  report  upon  the  case  shown  by  Messrs.  John¬ 
son  and  Matthey,  we  have  received  a  letter  from  that  firm 
in  which  they  repudiate  the  idea  that  the  manufacturers 
ore  returning  back  to  the  glass.  We  are  very  glad  to  learn 
this,  as  110  doubt  can  be  entertained  of  the  superiority  of 
the  metal  in  many  respects.  The  writer  is  also  in  a 
degree  pleased  that  he  has  been  the  means  of  bringing 
forward  a  contradiction  to  statements  and  impressions 
which  had  certainly  taken  hold  of  the  chemical  public. 

The  author  is  not  a  manufacturer  of  sulphuric  acid 
himself,  and  therefore  can  only  judge  of  the  facts  that 
come  within  his  observation.  We  have  the  following 
passages  occurring  in  the  most  important  chemical 
report  ever  published,  the  said  report  being  -written 
upon  the  largest  exhibition  ever  held  in  Europe: — 
“Nevertheless  the  platinum  alembics  have  disappeared 
from  many  of  the  British  sulphuric  acid  works,  and  the 
manufacturers  are  returning  to  the  old  method  of  eva¬ 
porating  in  glass.”  Again,  “  In  Lancashire  the  use  of 
platinum  retorts  has  been  entirely  abandoned.”  These 
facts  in  connexion  with  a  visit  made  by  the  author  to 
one  of  the  largest  manufacturers  in  the  kingdom  (not 
in  Lancashire),  who  had  also  given  them  up,  were  quite 
sufficient  to  justify  his  remarks.  Against  them  we  have 
a  case  where  a  manufacturer  has  returned  a  second  time 
to  the  platinum.  There  can  be  no  doubt  that  where  the 
advantages  and  disadvantages  are  anything  like  equally 
balanced,  fashion  creeps  in  even  in  hard  matter-of-fact 
practical  processes,  and  this  may  account  why,  in  Messrs. 
Johnson  and  Matthey’s  opinion,  a  retrograde  movement 
has  taken  place  to  a  certain  extent;  and  we  are  inclined 
to  think  with  them  that  it  is  a  retrogade  movement.  Of 
so  much  importance  does  the  author  consider  the  subject 
(for  sulphuric  acid  may  be  viewed  as  the  progenitor  of 
chemical  products),  that,  having  received  Messrs.  Johnson 
and  Matthey’s  permission,  a  few  extracts  from  their  note 
are  given  : — 

“  We  would,  however,  ask  you  to  modify  your  views 
as  regards  the  platinum  system  for  concentrating  sul¬ 
phuric  acid,  assuring  you  that  the  statements  made 
are  essentially  contrary  to  fact.  We  have  never  for  forty 
years  past  been  so  much  engaged  in  the  manufacturing: 
of  platinum  boilers  as  we  have  been  lately.  This  is 
practically  the  strongest  evidence  of  the  advantage  of 
the  platinum  over  the  glass  system.  .  .  At  the  pre  ■ 

sent  moment  we  can  instance  a  manufacturer  who 
originally  worked  with  platinum,  and  was  induced  to  give 
it  up  in  favour  of  glass,  and  after  incurring  the  expense 
of  the  sacrifice  of  the  platinum  plant,  and  that  of  setting 
up  the  numerous  furnaces  required  for  glass  working, 
has  lately  taken  down  the  whole  of  the  latter,  and  is  again 
using  the  platinum,  assuring  us  that  the  saving  in  fuel 
alone  very  greatly  exceeds  the  interest,  &c.,  of  the 
platinum  plant.  .  .  We  can  go  further  than  this,  and 

state  upon  well-proved  statistics  that  the  saving  in  fuel 
and  working  expenses  and  space,  will  in  five  years  pay 
in  full  for  the  cost  of  platinum  vessels;  after  which  time 
not  only  is  there  the  extreme  profit  over  the  glass  sys¬ 
tem,  but  an  intrinsic  value  in  the  plant.  Also  there  is 
the  advantage  of  great  rapidity  and  certainty  in  work¬ 
ing,  and  above  all,  of  absolute  safety  to  the  workman 
employed.  .  .  It  may  interest  you  to  know  that  a 

committee  of  the  directors  of  some  of  the  Continental 
manufactories  lately  visited  England  for  the  express 
purpose  of  reporting  upon  the  two  systems,  and  after  a 
thorough  investigation,  although  they  came  with  a  strong 


prejudice  in  favour  of  glass,  they  have  unanimously 
reported  in  favour  of  platinum  system.  .  .  We  should 
be  sorry  for  an  erroneous  opinion  to  be  promulgated  on 
this  subject,  although  this  may  be  considered  rather 
an  interested  statement  on  our  part.  —  We  are,  dear 
Sir.  yours  very  faithfully,  Johnson,  Matthey,  and  Co. 
— C.  Tichborne,  Esq.,  Dublin.” 

Scientific  Instruments  ( Continued ). — Thefollowing 
firms  show  fine  specimens  of  scientific  instruments,  but 
principally  cameras,  microscopes,  surveyors’  instruments, 
and  barometers: — Mr.  S.  Yeates,  Dublin;  J.  H.  Dall- 
meyer,  London  ;  Crouch,  Bros.,  of  London,  who  also  show 
some  very  fine  microscopic  photographs  of  a  consider¬ 
able  size.  More  is  frequently  to  be  gained  from  the 
study  of  these  photographs  than  by  ocular  examination 
of  the  object  when  in  the  microscope.  H.  Webb,  of 
Birmingham,  shows  what  appears  to  be  a  very  fine  col¬ 
lection  of  microscopic  objects,  as  far  as  an  opinion  can 
be  given  without  an  examination  under  the  instrument. 
Field  and  Sons,  Birmingham,  exhibit  their  wonderfully 
cheap  microscopes. 

John  Young,  of  Dalkeith,  shows  moulded  carbon  for 
electric  batteries.  This  gentleman  first  undertook  the 
task  of  making  a  series  of  experiments  in  connection 
with  the  above  subject  at  the  request  of  several  gentle¬ 
men  interested  in  the  progress  of  electrical  science.  The 
carbonaceous  material  (coal,  &c.)  is  ground  to  a  very 
fine  powder,  moistened,  and  moulded  into  the  form 
wished,  in  a  similar  manner  to  the  making  of  bricks. 
The  forms  so  moulded  are  then  slowl}7  dried,  and,  when 
dry,  packed  into  iron  moulds,  and  subjected  to  a  bright 
heat  in  a  close  oven.  The  effect  of  the  heat  is  to  drive  off 
the  whole  of  the  bituminous  matter,  leaving  a  dense  and 
compact  coke  in  the  moulds.  The  pieces  are  then  boiled 
in  pitch,  and  again  charred  along  with  a  charge  of  coal 
in  a  gas  fetort.  This  is  repeated  several  times,  until  the 
required  density  is  attained.  They  are  then  ground  into 
the  proper  shape,  and  smoothed  on  the  surfaces.  They 
are  then  kept  lor  twelve  hours  in  a  gas  retort,  along 
with  coal,  the  latter  being  used  to  produce  carbonaceous 
vapour,  which  saturates  and  closes  the  pores  in  the  coke. 
When  the  process  is  properly  conducted,  the  carbons  are 
taken  out,  possessing  a  close  metallic  steel-grey  surface. 
They  are  much  more  porous  than  retort  carbon,  by  which 
they  acquire  high  electro  negative  qualities. 

We  must  not  forget  to  notice  the  patent  flexible 
diaphragms  for  covering  the  surface  of  liquids  which 
would  be  affected  by  the  atmospheric  oxygen.  This 
patent  includes  vessels  wholly  lined  with  sheet  india- 
rubber,  or  having  a  diaphragm  which  floats  loosely  upon 
the  surface  of  the  liquid.  The  liquid  is  hermetically 
sealed  to  the  extent  of  the  non-porosity  of  india-rubber, 
but  we  believe  that  this  substance  is  still  capable  of 
allowing  the  diffusion  of  gases  to  a  limited  degree. 

The  following  few  articles  that  we  are  about  to  notice 
cannot  be  classed  as  scientific  instruments,  but  still 
possess  such  interest  in  a  technical  point  of  view  that 
the  present  article  would  hardly  be  complete  without 
touching  upon  them.  One  of  them  is  Messrs.  Morton’s 
patent  refrigerator.  This  arrangement  may  be  viewed 
as  a  worm,  except  that  the  wort  or  liquids  to  be  cooled 
are  made  to  traverse  the  exterior  of  the  metallic  tubes,  in 
which  is  circulating  the  cooling  medium.  This  apparatus 
consists  of  a  series  of  flattened  tubes  made  of  strong 
copper  (tinned),  and  connected  at  the  ends  alternately 
by  the  caps,  so  as  to  admit  of  a  continuous  flow  of  cold 
water  inside  the  tubes.  The  whole  is  fixed  to  a  copper 
case,  and  secured  in  a  strong  wood  frame.  The  worts 
are  admitted  at  the  other  end,  and  flow  in  an  opposite 
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direction  to  the  water  alternately  under  and  over  the 
tubes,  this  motion  being  produced  by  the  longitudinal 
ribs  on  the  top  and  the  corrugated  bottom.  The  absolute 
necessity  for  the  rapid  cooling  of  worts,  says  the  circular, 
is  now  fully  recognised  by  all  brewers  who  have  made 
the  chemical  laws  which  govern  vinous  fermentation 
their  study". 

The  applications  of  graphite— or  black  lead,  as  it  is 
sometimes  called — have  become  more  numerous  of  late  ; 
thus  it  is  extensively  used  for  electric  purposes,  the 
glazing  of  gunpowder  and  shot,  black  lead  pencils,  and 
last,  but  not  least,  the  making  of  plumbago  crucibles. 

The  Patent  Plumbago  Crucible  Company  exhibit  spe¬ 
cimens  of  their  crucibles,  so  well  known  to  metallurgists. 
Mr.  Brodie’s  well-known  and  beautiful  process  of  disin¬ 
tegrating  graphite  has  enabled  the  most  inferior  qualities 
of  that  mineral  to  be  made  available.  The  Plumbago 
Crucible  Company,  however,  purify  their  graphite  by¬ 
passing  chlorine  through  it  when  heated  to  redness, 
or  in  some  cases  simply  by  separating  the  iron,  which 
is  the  great  impurity,  by  magnets.  The  graphite  so 
prepared  answers  their  purpose  as  well  as  Mr.  Brodie’s, 
and  is  less  expensive. 

It  is  stated  that  a  large  deposit  of  graphite  has  re¬ 
cently  been  discovered  by  an  enterprising  Frenchman, 
M.  Alibert,  in  the  Batougal  Mountains  of  South 
Siberia.  It  may  be  mentioned  that  the  higher  class 
graphite  in  this  deposit  is  accompanied  by  an  inferior 
variety  which,  as  it  appears  from  experiments  made 
bv  Mr.  Valentine,  can  be  easily  purified.  The  Siberian 
plumbago  is  not  much  used  at  present  by  the  Plumbago 
Crucible  Company,  as  it  contains  too  much  iron,  and 
although  this  could  be  entirely  removed  by  the  com¬ 
pany’s  patent  process,  it  is  found  cheaper  to  work 
with  Ceylon  plumbago,  which  contains  but  little  iron. 
The  graphite  used  by  them  contains  98  per  cent,  of  pure 
carbon.  The  company  exhibit  Ceylon,  Siberian,  and 
other  graphites  in  their  case. 

To  show7  the  importance  of  this  branch  of  manufac¬ 
ture  the  following  facts  may  be  cited : — The  consumption 
of  Ceylon  graphite  at  the  Battersea  Works  has  had  an 
extraordinary  effect  upon  the  price  of  the  article.  When 
the  company  commenced  business  it  cost  about  10 1.  per 
ton,  but  now  it  cannot  be  bought  at  double  that  price. 
In  Ceylon  applications  to  dig  graphite  are  daily  on  the 
increase,  notwithstanding  the  rate  of  14s.  per  ton  which 
has  to  be  paid  as  royalty  at  the  Colombo  Cutcherry. 
The  following  figures,  giving  the  amount  of  revenue  col¬ 
lected  at  Colombo  and  Galle,  on  account  of  royalty,  in 
1862  and  1863,  clearly  show  the  extraordinary  increase 
in  demand  for  Ceylon  graphite  : — 

Increase  in  1863  from  1862. 

Western  Province  .  .  .  800/. 

Southern  Province .  .  .  170 1. 

The  total  quantity  of  graphite  exported  from  Ceylon 
in  1862  was  40,195  cwt.,  of  which  no  less  than  34,730 
cwt.  was  shipped  to  Great  Britain.  The  Patent  Plum¬ 
bago  Company  are  the  principal  consumers  of  the  latter. 
M.  Dierick  writes*  the  following  of  these  crucibles: — 
“  Each  crucible  runs  from  forty  to  sixty  pourings,  and 
can  w7ith  safety  be  dipped  in  cold  water  when  at  a  red 
heat,  and  used  again  immediately  as  if  it  had  not  under¬ 
gone  any  change  of  temperature  ;  the  metal  is  also 
fused  much  more  rapidly,  saving  time,  fuel,  labour,  and 
waste.  The  saving  of  metal  is  also  very  great,  as  to  each 
worn  crucible  there  adheres  a  certain  amount  of  metal ; 
the  commoner  the  crucible,  the  greater  the  absorption 
and  adhesion.” 

*  M.  Dierick,  Master  of  the  French  Mint. 
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Engineers. 

Gentlemen,  —  I  propose  that  we  should  continue  to¬ 
night  our  inquiries  into  the  chemistry  of  gas  lighting — 
that,  in  fact,  we  should  extend  our  investigation  into  the 
subject  w7hich  was  commenced  at  the  meetings  of  this 
Association  last  year  at  Manchester,  when,  as  some  of  you 
wrill  remember,  I  directed  your  attention  to  the  chemical 
principles  involved  in  the  manufacture  and  purification 
of  coal  gas.  On  the  present  occasion  w7e  will  examine  the 
leading  physical,  chemical,  and  photometrical  properties 
of  the  most  important  constituents  of  coal  gas. 

Briefly  to  recapitulate  the  subjects  of  the  last  lecture, 
I  may  remind  you  that  wre  inquired,  in  the  first  place,  into 
the  composition  and  probable  origin  of  the  material  out  of 
which  gas  is  produced  — coal ;  that  '.ve  then  examined  the 
leading  constituents  of  the  several  varieties  of  coal  which 
are  best  suited  for  the  manufacture  of  gas,  especially 
directing  attention  to  the  form  in  which  the  most  objec¬ 
tionable  impurity  (sulphur)  of  coal  existed.  We  also 
considered  the  phenomena  of  carbonisation  or  distillation 
of  coal,  and  saw  how  much  it  was  influenced  by  tempera¬ 
ture,  and  how,  under  the  influence  of  heat,  the  elements 
moved  from  their  old  states  of  combination  into  new. 

We  then  discussed  the  composition  of  raw  gas  as  it 
leaves  the  retort,  and  I  pointed  out  to  you  that  it  consists 
of  the  constituents  marked  in  the  following  table  :  — 
Constituents  of  Rate  Gas. 

Tar  matter. 

Aqueous  vapour. 

Carbonic  acid. 

Ammonia. 

Cyanogen. 

Sulpho-cyanogen. 

Sulphuretted  hydrogen. 

Bisulphide  of  carbon. 

Sulpho-hydrocarbons. 

Nitrogen. 

Oxygen. 


Hydrogen. 

Light  carburetted  hydrogen. 

Carbonic  oxide. 

Condensable  hydrocarbons. 

Now  the  whole  of  these  constituents  above  the  line  may 
be  regarded  as  impurities,  and  I  pointed  out  to  you  that 
the  taking  of  these  impurities  out  of  coal  gas,  in  order  to 
effect  the  perfect  removal  of  them,  involved  a  proper  order, 
as  it  were,  of  purification — that,  in  the  first  place,  both 
science  and  practice  pointed  to  the  fact  that  the  conden¬ 
sation  or  cooling  of  the  gas  should  not  be  too  sudden ; 
that  the  longer  the  gas  was  kept  in  contact  with  tar  and 
ammoniacal  liquor  before  it  went  to  the  condensers  the 
better.  It  had  been  seen  in  numerous  instances  that  a 
long  hydraulic  main,  extending  a  considerable  distance 
from  the  retorts,  always  effected  the  condensation  of 
naphthaline  as  well  as  objectionable  sulphur  compounds  ; 
and  I  further  pointed  to  the  fact  that  when  the  gas  had 
traversed  the  condensers  it  was  never  fairly  purified  if  it 
left  them  at  a  higher  temperature  than  6o°  Fahr.  The 
aim,  in  fact,  should  be  slow  but  complete  condensation  by 
gradual  cooling,  for  if  the  temperature  of  the  gas  ex¬ 
ceeded  6o°  the  ammoniacal  liquor  was  never  of  its  full 
strength,  and  much  sulphur,  ammonia,  carbonic  acid,  and 
aqueous  vapour  passed  on  to  the  purifiers,  where  such 
impurities  were  seriously  in  the  way. 

The  next  question  is  how  to  remove  from  the  gas  the 
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sulphuretted  hydrogen,  the  ammonia,  and  the  other  im¬ 
purities  which  still  remain  in  it.  In  continuation  of  the 
system  already  adverted  to,  it  is  well  to  submit  the  gas  to 
the  action  of  a  copious  stream  of  ammoniacal  liquor  after 
it  leaves  the  purifiers.  As  far  back  as  the  year  1846,  Mr. 
Lowe  directed  attention  to  this,  and  he  patented  a  process 
for  effecting  it.  Very  recently  Mr.  Hawksley  has,  from 
independent  observations,  and  from  a  chemical  considera¬ 
tion  of  the  subject,  recommended  a  like  process.*  He 
advises  that  the  gas  should  be  drenched  with  ammoniacal 
liquor  to  the  extent  of  a  sixteenth  of  the  volume  of  the 
gas.  The  effect  of  this  is  to  strengthen  the  liquor  and  to 
remove  from  the  gas  ammonia,  sulphuretted  hydrogen, 
carbonic  acid,  and  the  objectionable  compounds  of  sulphur 
with  carbon,  and  the  hydrocarbons.  In  practice  it  is  found 
that  the  gas  thus  treated  never  contains  more  than  twelve 
grains  of  sulphur  in  any  form  in  100  cubic  feet — the 
average  being  about  nine  and  a-half  grains  ;  and,  to  use 
the  words  of  your  president,  “  it  thus  appears  that  all 
considerable  gas  companies  may,  by  a  very  simple,  and  in 
other  respects  very  useful  process,  remove  a  large  propor¬ 
tion  of  the  objectionable  sulphur  compounds  which  usually 
continue  to  exist  in  coal  gas  after  it  has  been  passed 
through  lime  or  other  metallic  oxide.” 

The  residual  impurities — namely,  the  ammonia,  sul¬ 
phuretted  hydrogen,  and  carbonic  acid  are  next  to  be 
removed  in  proper  order.  Washing  the  gas  with  water, 
or  with  weak  ammoniacal  liquor,  and  finally  with  water, 
will  at  once  abstract  a  considerable  amount  of  all  these 
impurities  ;  and  although  there  is  a  prejudice  with  some 
engineers  that  this  kind  of  purification  is  objectionable  on 
account  of  its  lowering  the  illuminating  power  of  gas,  yet, 
as  we  shall  see  hereafter,  the  prejudice  is  not  founded  on 
fact — excepting  that  the  process  undoubtedly  removes 
such  compounds  as  tar  and  naphthaline,  which,  though 
of  high  illuminating  power,  are  nevertheless  better  out  of 
the  gas  than  in  it,  seeing  how  much  mischief  they  do  by 
subsequent  deposition  in  the  mains  and  service  pipes. 
You  will  have  an  opportunity  of  seeing  at  the  Saltley 
station  of  the  Birmingham  and  Staffordshire  Gas  Com¬ 
pany,  in  this  town,  the  good  effect  of  thoroughly  washing 
the  gas  with  water  or  weak  ammoniacal  liquor  before  it 
passes  to  the  purifiers.  Mr.  Young,  the  experienced 
engineer  of  the  Company,  has  for  some  time  past  adopted 
this  practice.  The  gas,  on  leaving  the  condensers,  tra¬ 
verses  successively  three  washers,  or  as  they  may  be  more 
properly  called,  douche  scrubbers ;  each  of  them  is  25 
feet  high,  8  feet  long,  and  4  feet  wide  ;  and  the  liquor  or 
water  is  delivered  into  them  at  the  rate  of  1815  gallons  an 
hour,  the  gas  passing  at  the  rate  of  about  66,000  cubic 
feet  an  hour.  The  water  or  liquor  flows  through  a  pipe  or 
jet  with  a  very  small  orifice,  and  dashing  upon  a  disc  im¬ 
mediately  below  it,  is  splashed  out  into  a  fine  shower 
which  meets  the  ascending  gas.  The  rate  of  flow,  there¬ 
fore  is  about  273  gallons  for  every  1000  cubic  feet  of  gas. 
In  this  manner  the  gas  is  thoroughly  cleansed  before  it 
goes  to  the  purifiers,  and  the  contrivance  is  such  that  no 
pressure  is  put  upon  the  gas,  for  it  passes  through  the 
washers  without  friction.  The  quantity  of  ammoniacal 
liquor  which  is  thus  obtained  amounts  to  44  gallons  per 
ton  of  Staveley  coal,  the  strength  of  the  liquor  being  4  of 
Twaddle,  or  about  8  ounces  of  sulphuric  acid.  Before  this 
process  was  adopted,  the  quantity  of  liquor  of  the  same 
strength  was  only  25  gallons  per  ton  ;  and  the  profit 
arising  from  the  sale  of  the  liquor  is  more  than  zoool.  per 
annum  in  excess  of  the  former  returns.  I  find  from  an 
examination  of  the  gas,  that  its  illuminating  power  is  from 
1  5  to  16  sperm  candles  of  standard  quality,  and  that  there 
is  no  loss  of  power  by  deposition  in  the  mains — the  gas, 
indeed  is  absolutely  free  from  ammonia,  naphthaline,  and 
carbonic  acid,  and  the  amount  of  sulphur  in  any  form 
does  not  exceed  16  grains  per  100  cubic  feet.  When  the 
gas  has  been  thus  washed,  it  contains  but  little  ammonia, 


so  that  a  tray  of  acid  sawdust  in  the  purifier  remains  for 
months  without  being  saturated.  After  this  complete 
removal  of  ammonia,  the  gas  should  be  submitted  to  the 
action  of  wet  lime,  or,  failing  this,  on  sanitary  grounds, 
to  oxide  of  iron  ;  and  lastly  to  a  few  trays  of  dry  lime  to 
remove  carbonic  acid,  which,  as  I  shall  show  you  directly, 
is  a  very  objectionable  constituent  of  gas,  on  account  of 
its  lowering  the  illuminating  power. 

The  order,  then,  of  purification  is  : — 1st,  slow  but  com¬ 
plete  cooling  ;  2nd,  washing  with  ammoniacal  liquor  ;  3rd, 
the  removal  of  ammonia  by  water  or  acid ;  4th,  the 
abstraction  of  sulphuretted  hydrogen  by  lime  or  oxide  of 
iron  ;  and  5th,  carbonic  acid.  I  have>been  particular  in 
recapitulating  all  this  because  of  its  great  importance  in 
the  manufacture  of  good  gas. 

We  will  now  pass  on  to  the  proper  subject  of  the  lecture 
— namely,  the  examination  of  the  chief  constituents  of 
purified  coal  gas.  These  may  be  classed  under  three 
heads  : — 

1.  The  combustible  non-illuminating  constituents. 

2.  The  illuminating  hydrocarbons. 

3.  The  impurities. 

1 .  The  Combustible  Non- Illuminating  Constituents  of  Coal  Gas. 

These  form  a  very  large  proportion  of  its  bulk  —  as  from 
30  to  nearly  60  per  cent.  They  are  hydrogen  and  carbonic 
oxide  ;  and  their  sole  function  seems  to  be  the  purveying 
or  carrying  the  illuminating  hydrocarbons. 

(a)  Hydrogen  (H)  exists  in  coal  gas  to  the  extent  of 
from  12  to  nearly  50  per  cent.  It  is  in  greatest  abundance 
in  poor  gas  of  low  illuminating  power,  and  it  no  doubt 
comes  in  great  part  from  the  decomposition  of  the  richer 
hydrocarbons  by  the  high  temperature  of  the  retorts.  It 
is  also  produced  by  the  moisture  of  the  coal  giving  up  its 
oxygen  to  the  red-hot  carbon,  and  setting  free  its  hydrogen. 
The  gas  is  singularly  inert — it  has  no  colour,  no  taste,  no 
odour,  and  no  action  on  the  human  body.  It  is  the  lightest 
body  known,  its  specific  gravity  being  0*0692,  atmospheric 
air  being  1  ;  and  100  cubic  inches  of  it  weigh  only  2*15 
grains,  the  same  quantity  of  air  weighing  31  grains.  It 
burns  without  any  light ;  and,  as  you  perceive  when  I  hold 
a  cold  glass  over  the  flame,  the  product  of  its  combustion 
is  water.  One  cubic  foot  of  hydrogen  requires  half  a  cubic 
foot  of  oxygen,  or  z\  cubic  feet  of  atmospheric  air,  for 
combustion.  The  temperature  of  the  flame  is  very  high — 
about  5898°  Fahr.,  and  a  cubic  foot  of  the  gas,  in  burning, 
will  raise  5220  ounces  of  water,  or  16,250  cubic  feet  of 
air,  1 0  Fahr.  Lastly,  it  is  but  slightly  absorbed  by  water 
— 100  volumes  of  water  taking  up  about  1*93  of  hydrogen 
gas  ;  and  it  is  not  condensable  by  cold  or  pressure. 

(b)  Carbonic  Oxide  (CO)  is  a  compound  of  one  propor¬ 
tion  of  carbon  and  one  of  oxygen.  By  weight,  therefore, 
it  consists  of  6  parts  of  carbon  and  8  of  oxygen  ;  and  by 
volume,  of  half  a  volume  of  carbon  vapour  and  half  a 
volume  of  oxygen,  united  without  any  condensation.  It 
is  not  a  large  constituent  of  coal  gas,  the  proportions  rang¬ 
ing  from  about  5  to  16  per  cent. ;  but  it  forms  a  consider¬ 
able  part — about  34  per  cent. —  of  the  gas  made  by  the 
decomposition  of  steam  by  red-hot  carbon.  This,  indeed, 
is  the  chief  source  of  it  in  common  coal  gas.  Like  hydrogen, 
it  is  colourless  and  odourless  ;  but,  unlike  it,  it  is  a  deadly 
poison.  I  have  ascertained  that  2  per  cent,  of  it  in  air 
will  kill  birds  almost  instantly ;  and,  according  to  Leblanc 
and  Dumas,  an  atmosphere  containing  one  per  cent,  of  it 
will  kill  a  small  dog  in  a  minute  and  a-half.  It  is  a  little 
lighter  than  atmospheric  air,  in  the  proportion  of  0*967 
to  1  ;  and  100  cubic  inches  of  it  weigh  nearly  30  grains. 
It  burns  with  a  pale  bluish  and  somewhat  opaque  flame  ; 
and,  as  you  here  see,  it  forms  nothing  but  carbonic  acid. 
The  flame  cannot  be  got  from  the  small  jet  over  the 
governor.  I  am  obliged  to  burn  the  gas  from  a  very  large 
jet  over  the  pneumatic  trough,  and  therefore  I  am  not  able 
to  show  you  the  size  of  its  flame  in  comparison  with  coal 
gas.  In  the  act  of  burning,  1  cubic  foot  of  carbonic  oxide 
consumes  half  a  cubic  foot  of  oxygen,  or  24  cubic  feet  of 
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air  ;  and  the  heat  of  the  flame  is  very  nearly  as  great  as 
that  of  hydrogen,  it  being  5508°  Fahr.  A  cubic  foot  of  it 
will  raise  the  temperature  of  54.00  ounces  of  water,  or 
16,500  cubic  feet  of  air,  i°Fahr.  It  is  but  slightly  absorbed 
by  water — 100  volumes  absorbing  2*43  volumes —but  it  is 
very  freely  absorbed  by  a  strong  solution  of  sub-chloride 
of  copper ;  and  this  is  the  agent  used  for  its  detection  in 
coal  gas. 

2.  The  Illuminating  Constituents  ( Hydrocarbons )  o  f  Coal  Gas. 

These  are  all  compounds  of  carbon  and  hydrogen  ;  lienee 
their  name,  hydrocarbons.  And  as,  in  the  same  volume 
of  the  gas,  there  are  very  different  proportions  of  carbon, 
the  illuminating  power  of  these  several  constituents  varies 
considerably.  In  all  cases  the  light  which  they  evolve  in 
the  act  of  burning  is  due  to  their  decomposition  by  the 
heat  of  the  flame,  and  to  the  suspension  of  the  liberated 
carbon  for  a  definite  time  in  an  ignited  state. 

The  following  are  the  principal  members  of  this  group, 
beginning  with  the  least  illuminating  :  — 

Marsh  Gas,  C2H4 ;  Olefiant  Gas,  or  Ethylene,  C4H4  ; 
Propylene,  C6H6 ;  Butylene,  C8H8 ;  Acetylene,  C4H2 ; 
Benzol,  C12H6 ;  Naphthaline,  C20II8,  and  perhaps  some 
others. 

(a)  Marsh  Gas  is  also  called  Pit  Gas,  Fire-damp,  Light 
Carburetted  Hydrogen,  and  Hydride  of  Methyl  (C2H4). 
A  volume  of  the  gas  contains  half  a  volume  of  carbon' 
vapour,  and  two  volumes  of  hydrogen.  It  is  a  large  con¬ 
stituent  of  the  gas  evolved  from  sewage,  and  the  mud  of 
a  stagnant  pool.  It  also  forms  from  79  to  91  per  cent,  of 
the  fire-damp  of  coal  mines,  and  it  constitutes  from  30  to 
60  per  cent,  of  coal  gas.  It  is  colourless,  odourless, 
tasteless,  and  without  action  on  the  animal  body,  for 
miners  breathe  it  with  impunity.  It  is  a  little  more  than 
half  the  weight  of  atmospheric  air — its  specific  gravity 
being  0*553 1  ;  and,  therefore,  100  cubic  inches  of  the 
gas  weigh  17*1 5  grains.  It  burns,  as  you  perceive,  with 
a  pale  yellow  flame,  which  is  bluish  for  a  considerable 
distance  up,  the  height  of  the  jet  being  somewhat  less 
than  that  of  coal  gas  ;  and  so  also  is  its  illuminating- 
power.  A  cubic  foot  of  gas  consumes  2  cubic  feet  of 
oxygen,  or  10  cubic  feet  of  air;  and  the  products  of  the 
combustion  are  a  cubic  foot  of  Carbonic  acid,  and  aqueous 
vapour.  The  heat  of  the  flame  is  about  5890°  Fahr.,  and 
a  cubic  foot  will  raise  16,920  ounces  of  water,  or  52,000 
cubic  feet  of  air,  i°  Fahr.  The  gas  is  but  slightly 
absorbed  by  water — 100  volumes  taking  up  3*91  of  the 
gas.  It  is  not  absorbed  by  chlorine,  except  after  some 
time,  and  in  the  light;  nor  by  bromine  or  fuming  sul¬ 
phuric  acid;  and  it  is  not  easily  decomposed  by  heat ; 
nor  is  it  condensed  by  cold.  There  is  no  immediate  test 
for  the  gas. 

Besides  marsh  ga3,  there  are  probably  other  members 
of  the  series  present  in  coal  gas,  as  Ethyl-hydride  (C4H6), 
Propyl-hydride  (C6H8),  Butyl-hydride  "(C8H10),  and 
Amyl  hydride  (Cl0II12),  all  of  which  are  found  in  the 
petroleums  of  commerce. 

(b)  Olefiant  Gas,  Ethylene,  or  Elayl  (C4H4),  is  a 
gas  which  contains  twice  as  much  carbon  in  a  given 
volume  as  the  last — a  volume  of  it  contains  its  own  bulk 
of  carbon  vapour  and  two  volumes  of  hydrogen.  It 
exists  in  fire-damp  to  the  extent  of  from  2  to  16  per  cent., 
and  in  coal  gas  too  from  8  to  27  per  cent.,  cannel  gas 
containing  it  in  the  largest  proportion.  It  is  colourless, 
and,  when  pure,  is  a  little  ethereal  or  sweetish  in  its 
odour,  and  it  is  aneesthetic  or  stupifying  in  its  action  on 
the  body  when  it  is  inhaled.  It  is  very  nearly  as  heavy 
as  atmospheric  air — its  gravity  being  0*967  ;  and,  there¬ 
fore,  100  cubic  inches  of  it  weigh  nearly  30  grains.  It 
burns  with  a  long,  bright  yellow  flame,  the  illuminating 
power  of  which  is  fully  twice  as  great  as  the  last.  A 
cubic  foot  of  the  gas  requires  3  cubic  feet  of  oxygen,  or 
15  cubic  feet  of  air  for  its  combustion,  and  it  produces 
2  cubic  feet  of  carbonic  acid,  and  much  aqueous  vapour 
— evolving  about  one-third  more  heat  than  the  last. 


When  mixed  with  twice  its  volume  of  chlorine  gas  and 
fired,  its  hydrogen  is  consumed,  and  its  carbon  is  depo¬ 
sited  in  the  form  of  soot.  It  is  also  slowly  absorbed  by 
chlorine,  in  the  dark  as  well  as  in  the  light,  forming  a 
heavy  oily  liquid  of  an  ethereal  odour,  called  Dutch 
liquid  (C4H4C12).  In  like  manner  it  is  absorbed  by  bro¬ 
mine,  and  by  fuming  sulphuric  acid.  The  gas  is  slightly 
soluble  in  water,  to  the  extent  of  about  one-eighth  of  its 
volume,  and  it  is  freely  soluble  in  alcohol,  ether,  volatile 
oil,  and  fixed  oil.  Turpentine,  for  example,  will  take  up 
twice  and  a-half  times  its  volume  of  the  gas,  and  olive 
oil  will  absorb  its  own  volume  of  it.  It  is  easily  decom¬ 
posed  by  heat — a  red  heat  converting  it  into  carbon  and 
marsh  gas,  together  with  a  small  quantity  of  tarry  matter; 
and  the  gas  is  condensable  by  great  cold  and  by  pressure. 
The  test  for  the  gas  is  bromine  or  fuming  sulphuric  acid, 
which  freely  absorb  it. 

(c)  Propylene,  or,  as  it  sometimes  termed,  Tritylene 
(C6IIG),  is  a  compound  of  carbon  and  hydrogen  in  the 
same  percentage  proportions  by  weight  as  the  last ;  but  a 
volume  of  it  contains  volume  of  carbon  vapour  and 
3  volumes  of  hydrogen.  Its  proportion  in  coal  gas  has 
not  been  accurately  determined.  It  is  colourless,  and  has 
a  stupifying  action  on  the  body.  It  is  just  half  as  heavy 
again  as  atmospheric  air— its  specific  gravity  being  1*455  * 
and,  therefore,  100  cubic  inches  of  it  w*eigh  about  45 
grains.  It  burns  with  a  bright  yellow  and  somewhat 
sooty  flame,  which  is  fully  three  times  as  long  as  the 
comparison  jet  of  coal  gas  burning  from  the  same  sized 
orifice,  and  under  the  same  pressure ;  and  the  light 
evolved  from  it  is  about  three  times  as  great  as  that  from 
common  eoal  gas.  A  cubic  foot  of  it  requires  45  cubic 
feet  of  oxygen,  or  225  cubic  feet  of  air,  to  burn  it;  and 
it  produces  3  cubic  feet  of  carbonic  acid,  and  much 
aqueous  vapour.  The  heat  evolved  by  it  is  also  very 
great.  It  is  but  slightly  absorbed  by  water,  but  it  is 
freely  absorbed  by  chlorine,  bromine,  and  iodine,  forming 
compounds  vdiich  correspond  to  Dutch  liquid.  It  is 
also  absorbed  by  fuming  sulphuric  acid,  and  even  by 
strong  oil  of  vitriol.  The  volatile  and  fixed  oils  dissolve 
it,  and  so  also  does  a  solution  of  proto-chloride  of  copper. 
As  in  the  last  case,  it  is  readily  decomposed  by  a  red 
heat,  forming  marsh  gas,  and  depositing  carbon ;  and  it 
is  also  condensed  by  cold  and  pressure. 

(d)  Butylene,  Tetrylene,  Ditetryl,  or  Oil  Gas  (C8H8), 
is  a  still  further  condensation  of  carbon  and  hydrogen  in 
the  same  per-centage  weights  as  in  olefiant  gas.  A  volume 
of  butylene  contains  two  volumes  of  carbon  vapour  and 
four  of  hydrogen.  It  is  a  large  constituent  of  oil  gas,  and 
it  exists  in  cannel  gas  to  the  extent  of  about  from  3  to  4 
per  cent.  Common  gas  contains  it  in  very  small  propor¬ 
tions.  The  gas  is  colourless,  and  it  has  a  peculiar  odour. 
Its  action  on  the  body  is  not  known,  but  no  doubt  it  is 
anaesthetic,  like  the  other  hydrocarbons  of  this  ceries.  It 
is  nearly  twice  as  heavy  as  atmospheric  air,  its  gravity 
being  1*935;  and,  therefore,  100  cubic  inches  weigh  just 
60  grains.  It  burns,  as  you  perceive,  with  a  long  sooty 
flame,  the  jet  being  nearly  four  times  as  long  as  the  com¬ 
parison  jet  of  coal  gas  ;  and  the  illuminating  power  of  it 
is  about  four  times  as  great  as  the  jet  of  common  gas.  A 
cubic  foot  of  the  gas  requires  6  cubic  feet  of  oxygen,  or  30 
cubic  feet  of  ail*,  to  burn  it ;  and  the  products  of  its  com¬ 
bustion  are  4  cubic  feet  of  carbonic  acid  and  much  aqueous 
vapour.  Like  the  other  hydrocarbons,  it  is  but  slightly 
soluble  in  water,  but  it  is  freely  dissolved  by  alcohol  and 
by  the  fixed  and  volatile  oils ;  olive  oil,  for  example, 
absorbs  about  six  times  its  volume  of  the  gas.  It  is  also 
absorbed  by  chlorine  and  bromine,  forming  compounds 
analogous  to  Dutch  liquid;  and  it  is  likewise  freely 
absorbed  by  sulphuric  acid,  a  volume  of  the  acid  taking  up 
ico  volumes  of  the  gas.  If  it  is  passed  through  a  red-hot 
tube,  it  is  decomposed  and  resolved  into  marsh  gas,  hydro¬ 
gen,  and  carbon.  It  is  also  easily  condensed  by  cold  and 
pressure,  forming  a  thin,  transparent,  and  colourless  oil, 
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of  which  I  show  you  a  specimen.  In  the  days  of  oil  gas 
when  the  Compressed  Gas  Company  was  in  existence,  this 
ethereal  oil  w*as  produced  in  rather  large  quantity  ;  1000 
cubic  feet  of  the  gas  submitted  to  a  pressure  of  30  atmos¬ 
pheres  produced  about  a  gallon  of  oil,  composed  almost 
entirely  of  butylene,  with  benzole  and  an  oil  of  doubtful 
composition.  It  was  from  this'  mixture  that  Faraday 
obtained  butylene. 

(e)  Acetylene,  or  Klumene  (C4H2).  A  volume  of  this 
gas  contains  its  own  volume  of  carbon  vapour  and  one 
volume  of  hydrogen.  The  gas  exists  in  but  very  small 
proportions  in  coal  gas  ;  and  it  is  remarkable  as  being  a 
hydrocarbon  which  can  be  obtained  by  the  direct  union  of 
carbon  with  hydrogen,  by  igniting  carbon,  by  the  aid  of 
electricity,  in  an  atmosphere  of  hydrogen.  It  can  also  be 
obtained  by  exposing  a  mixture  of  carbonic  oxide  and 
marsh  gas  to  the  action  of  a  high  temperature, — a  circum¬ 
stance  which  may  hereafter  be  of  practical  utility  in  the 
manufacture  of  gas.  It  is  likewise  a  product  of  the  decom¬ 
position  of  hydrocarbons  by'  heat.  The  gas  is  colourless, 
with  a  peculiar  odour,  and  it  is  probably  anaesthetic.  It 
is  a  little  lighter  than  air,  the  specific  gravity  of  it  being 
0*898  ;  100  cubic  inches  therefore  weigh  just  28  grains. 
It  burns  with  a  brilliant  light,  as  you  here  perceive,  and 
with  a  sooty*  flame,  considerably  longer  than  the  flame  of 
coal  gas;  and  when  I  mix  it  with  a  large  volume  of  hydro¬ 
gen  gas,  it  still  burns  with  a  bright  flame.  A  cubic  foot 
of  the  gas  requires  2^  feet  of  oxygen,  or  1 feet  of  air,  to 
burn  it ;  and  it  produces  two  volumes  of  carbonic  acid, 
and  aqueous  vapour.  The  gas  is  freely  absorbed  by  water 
to  the  extent  of  its  own  bulk,  and  it  is  again  expelled  un¬ 
changed  when  the  water  is  boiled.  It  also  combines,  with 
great  energy,  with  chlorine,  bromine,  and  sulphuric  acid. 
The  best  absorbent  for  it  is  a  solution  of  ammonio-sub- 
chloride  of  copper.  The  solution  is  made  by  mixing  a 
dilute  solution  of  chloride  of  copper  with  an  equal  bulk  of 
pure  muriatic  acid,  and  shaking  the  mixture  in  a  bottle 
with  copper  filings,  or  boiling  it  with  copper  turnings  until 
it  is  colourless.  The  solution  is  then  put  into  a  bottle  or 
flask,  with  three  tubes  adapted  to  it :  one  for  delivering 
the  coal  gas  into  the  solution,  a  second  for  the  exit  of  the 
gas,  and  the  third  for  pouring  in  a  strong  solution  of 
ammonia.  When  the  gas  has  displaced  all  the  air  from 
the  bottle,  ammonia  is  poured  into  the  solution  until  a 
deep  blue  liquid  is  obtained  ;  and  this,  as  you  here  see, 
absorbs  the  acetylene  of  the  gas,  and  produces  a  choco¬ 
late  or  reddish  brown  precipitate  of  acetylide  of  copper 
(CJ-IjCus),  which  is  a  compound  in  which  two  proportions 
of  copper  have  replaced  one  of  hy'drogen.  This  acetylide 
of  copper  is  to  be  collected  on  a  filter,  washed  with  water, 
avid  dried.  If  it  is  heated  in  a  flask,  as  I  am  now  doing, 
with  dilute  muriatic  acid,  it  is  decomposed,  and  the  acety¬ 
lene  escapes  with  effervescence.  You  will  notice,  too, 
with  what  a  bright  yellow  flame  the  gas  burns. 

(f)  Benzol,  or,  as  it  is  sometimes  termed,  Benzine, 
Phene,  or  Bicarburetted  Hydrogen  (Cl2H6).  One  volume 
of  this  vapour  contains  three  volumes  of  carbon  vapour 
and  three  of  hydrogen.  It  exists  in  coal  gas  in  very  vari¬ 
able  proportions.  At  times  it  is  but  barely  discoverable, 
and  at  other  times  it  is  present  in  large  quantity.  It  is 
often  present  in  London  gas  to  a  considerable  extent,  and 
I  attribute  it  to  the  practice  which  is  occasionally  followed 
of  pouring  light  naphtha  into  the  mains  for  the  purpose  of 
removing  naphthaline.  I  here  show  you  a  specimen  of 
nitro-benzole  obtained  from  only  15  cubic  feet  of  gas. 
The  vapour  of  benzole  is  colourless,  and  it  has  a  peculiar 
odour,  which  is  rather  agreeable  when  the  benzole  is  pure. 
It  is  powerfully  anaesthetic,  and  will  cause  fatal  insensi¬ 
bility  if  it  be  inhaled  too  copiously.  The  vapour  is  about 
2 If  times  as  heavy  as  atmospheric  air,  its  specific  gravity 
being  2*695  ;  100  cubic  inches  of  it  will,  therefore,  weigh 
84  specific  grains.  The  vapour  burns  with  a  very  bright 
light— so  much  so  that  I  have  no  difficulty  in  giving  a 
strong  illuminating  power  to  hydrogen  by  merely  passing 
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the  gas  through  a  tube  containing  a  little  tow  moistened 
with  benzole.  This  is  a  good  example  of  the  naphthalisa- 
tion  of  gas  ;  and  I  have  here  another  instance  of  it  where 
coal  gas  is  passing  over  the  benzole  contained  in  a  proper 
naphthaliser  You  perceive  the  extraordinary  richness  of 
the  light.  Experiments  have  been  made  for  the  purpose 
of  determining  the  value  of  the  light  for  the  benzole  or 
naphtha  consumed;  and  the  results  are,  that  every  grain 
of  the  vapour  taken  up  by  a  foot  of  common  twelve-candle 
gas  increases  its  light  about  10  per  cent.  The  various 
naphthas  of  commerce  are  more  or  less  charged  with  ben¬ 
zole  and  its  homologues,  and  they  raise  the  illuminating 
power  of  gas  from  4^  to  8  per  cent,  for  each  grain  of  the 
vapour  absorbed  by  the  gas.  In  the  act  of  burning,  a 
cubic  foot  of  benzole  vapour  consumes  75  cubic  feet  of 
oxygen,  or  37A  cubic  feet  of  air  ;  and  it  produces  6  cubic 
feet  of  carbonic  acid,  and  much  aqueous  vapour.  The 
heat  of  the  flame  also  is  considerable.  Benzole  is  but 
slightly  absorbed  by  water,  but  is  freely  taken  up  by 
alcohol,  ether,  and  the  volatile  and  fixed  oils.  It  is  also, 
like  the  other  rich  hydrocarbons,  absorbed  by  vulcanised 
tubing.  The  vapour  is  slowly  condensed  by  chlorine  and 
bromine  in  the  sunlight,  and  compounds  are  formed  con¬ 
taining  six  proportions  of  the  halogens  (C12H(>C16,  and 
Cl2H6Br6),  which  present  a  certain  analogy  to  Dutch 
liquid.  Sulphuric  acid  also  absorbs  the  vapour,  and  forms 
conjugate  acids  ;  but  the  most  interesting  product  of  ben¬ 
zole  is  its  substitution  compound  writh  peroxide  of  nitrogen, 
which  is  produced  when  it  is  brought  into  contact  with 
strong  nitric  acid.  This,  indeed,  is  the  test  for  benzole  ; 
so  that  if  coal  gas  is  passed  through  fuming  nitric  acid,  as 
you  here  see,  the  benzole  vapour  is  absorbed,  and  an  oily 
iiquid  is  produced,  which  has  the  odour  of  bitter  almonds. 
This  is  easily  purified  by  washing  it  with  water,  and  finally 
with  a  weak  alkaline  solution.  It  is  then  called  Nitro- 
benzole,  or  Essence  of  Mirbane.  It  is  produced  from  ben¬ 
zole  by  the  substitution  of  one  proportion  of  peroxide  of 
nitrogen  for  one  of  hydrogen  (C]2H5N04)  ;  and  I  may 
remind  you  that,  although  it  is  used  very  largely  in  per¬ 
fumery,  it  is  a  dangerous  poison  ;  I  know  instances  where 
a  few  drops  of  it  have  produced  fatal  coma.  Benzole 
vapour  is  decomposed  by  a  red  heat,  forming  a  gaseous 
hydrocarbon,  and  depositing  much  carbon.  It  is  also 
easily  condensed  by  cold,  when  it  forms  an  ethereal  liquid, 
which  freezes  into  a  crystalline  solid  at  320,  and  which 
boils  at  1 770  Eahr.  This  liquid  is  lighter  than  water,  and 
is  remarkable  for  its  solvent  power  for  caoutchouc,  gutta¬ 
percha,  and  all  kinds  of  resins  and  fats. 

(g)  The  other  members  of  the  benzole  series,  as  Toluol 
(C14H8),  Xylol  (C16H10),  Cumol  (Cl8H12)  and,  Cymol 
(09 0 H 44),  ar*e  no  doubt  also  present  in  coal  gas,  for  they 
are  found  in  the  naphtha  distilled  from  coal  tar  ;  but  as 
they  are  less  volatile  than  benzole,  they  are  present  in 
smaller  quantity. 

(h)  Naphthalin  (C2oH8)  is  the  last  of  the  hydro¬ 
carbons  to  which  I  shall  refer.  It  is  only  present  in  gas 
which  has  been  made  at  high  temperature,  and  it  is 
invariably  a  secondary  product  of  the  decomposition  of 
the  richer  hydrocarbons  (tar,  &c.)  by  the  walls  of  the  red- 
hot  retort.  In  London,  where  it  is  the  practice  to  work  at 
very  high  temperatures,  the  coal  gas  is  always  charged 
with  naphthalin,  and  its  presence  in  the  mams  is  a  serious 
inconvenience.  The  vapour  of  naphthalin  is  very  rich  in 
carbon — a  cubic  foot  of  it  contains  five  times  its  bulk^  of 
carbon  vapour,  and  four  times  its  bulk  of  hydrogen.  Ihe 
specific  gravity  of  the  vapour  is  4*422,  and  therefore 
100  cubic  inches  of  it  weigh  rather  more  than  137  grains. 
It  burns  with  a  bright  sooty  flame,  and  if  I  heat  a  little 
of  the  hydrocarbon  in  a  flask,  and  pass  hydrogen  gas 
through  it,  you  will  see  how  richly  it  naphihalises 
the  gas.  In  the  act  of  burning,  a  cubic  foot  of  the  vapour 
consumes  tw*elve  times  its  volume  of  oxygen,  sixty  times 
its  bulk  of  air,  and  it  forms  10  cubic  feet  of  carbonic  acid 
and  aqueous  vapour.  Naphthalin  is  not  absorbed  by  wTater, 
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but  it  is  by  the  volatile  and  fixed  oils,  and  by  naphtha 
and  coal-tar  ;  hence  the  advantage  of  keeping  the  raw 
gas  until  it  is  thoroughly  cooled  in  contact  with  tar  and 
ammoniacal  liquor  in  a  long  hydraulic  main.  Hence,  also, 
the  fact  that  the  richer  qualities  of  gas,  containing  much 
hydrocarbon,  do  not  deposit  naphthalin  ;  and  hence,  also, 
the  use  of  naphtha  as  a  remedy  for  naphthalin  in  the 
mains  and  service-pipes.  The  vapour  of  naphthalin  is 
absorbed  by  chlorine  and  also  by  bromine,  the  products 
being  liquids  which  have  considerable  analogy  to  Dutch 
liquid.  It  is  also  absorbed  by  sulphuric  acid.  Naphthalin 
is  not  easily  decomposed  by  heat ;  it  is  quickly  deposited 
by  cold,  forming  brilliant  white  scales,  which  have  a 
tendency  to  collect  in  the  bends  of  pipes,  and  wherever 
there  is  an  impediment  to  the  easy  How  of  the  gas.  These 
scales  are  slowly  volatile  at  ordinary  temperatures,  they 
melt  at  a  heat  of  1740  Fahr.,  and  they  boil  at  428°. 

(To  be  continued.) 


ACADEMY  OF  SCIENCES. 

June  ig,  186 

A  note  “  On  the  Extraction  of  Sugar,”  by  M.  Alvaro 
Reynoso,  of  Havannah,  was  read.  The  author  uses  acid 
phosphate  of  alumina,  which  he  neutralises  carefully  with 
lime  for  clarifying  the  cane  juice.  Alumina  and  phosphate 
of  lime  are  precipitated,  and  carry  down  effectively  the 
colouring  and  nitrogenised  bodies.  The  author  has  also 
an  ingenious  way  of  getting  rid  of  the  bulk  of  the  water 
in  the  juice.  By  some  process  described  in  his  memoir, 
but  not  quoted  in  the  Comptes  Rendus,  he  submits  the 
juice  to  a  very  low  temperature,  and  so  gets  a  magma 
composed  of  thick  syrup  and  little  lumps  of  ice.  He 
separates  the  syrup  from  these  by  means  of  a  centrifugal 
machine,  and  then  evaporates  quickly  in  vacuo . 

M.  Canizzaro  continued  his  memoir  “  On  the  Amines  of 
Benzoic  Alcohol .”  He  described  the  method  by  which  he 
obtained  dibenzylic  toluidine  : — 

C7H7)a 
C7H7)b 
C7H7)b 

in  which  formula  (C7H7)a  stands  for  cresyle,  and  (C7H7)b 
for  benzyle.  The  behaviour  of  the  platinum  salt  of  the 
weak  alkaloid  proves  it  to  be  isomeric  with  tertiary  benzyl- 
amine.  The  author  has  made  many  attempts  to  prepare 
primary  benzylamine  free  from  the  secondary  and  tertiary 
amines,  but  without  success.  He  finds  that  the  greater 
part  of  the  chloride  of  benzyle  is  always  converted  into 
the  secondary  and  tertiary  alkaloids — a  fact  which  con¬ 
nects  the  benzoic  with  the  methylic  series.  Canizzaro 
intends  to  continue  the  comparative  study  of  primary 
benzylamine  and  toluidine.  Considering  phenols  as  bodies 
intermediary  between  alcohols  and  acids,  he  regards  aniline 
and  similar  alkaloids  as  coming  between  amines  (those 
properly  so  called)  and  amides;  and  he  hopes  to  show 
that  while  toluidine,  in  acting  upon  other  alkaloids  by 
incomplete  substitution,  disengages  ammonia  and  replaces 
hydrogen  by  the  radical  cresyle  (C7H7)a,  benzylamine, 
under  the  same  conditions,  will  do  no  such  thing. 

June  26. 

Two  communications  on  the  woorari,  or  curara  poison, 
were  read.  We  notice  first  that  by  M.  Preyer,  “  On  the 
Active  Principle  of  Curara.”  To  prepare  the  alkaloid, 
the  author  treats  the  crude  poison,  scraped  off  arrows  or 
obtained  from  the  Indians  in  little  clay  pots,  with  boiling 
alcohol,  and  distils  the  alcohol  from  the  solution.  The 
residue  is  treated  with  water  and  filtered  to  separate  the 
lesin,  and  the  filtrate  is  precipitated  by  bichloi’ide  of  mer¬ 
cury.  This  precipitate  contains  all  the  curarine.  It  is 
washed,  suspended  in  water,  and  decomposed  by  sulphu¬ 
retted  hydrogen  ;  and  thus  hydrochlorate  of  curarine  is 
obtained  in  solution.  The  purification  may  be  effected  as 


usual  in  such  cases.  Another  wray  of  procuring  the  alka¬ 
loid  is  to  treat  the  aqueous  solution  obtained  as  above  first 
with  a  few  drops  of  nitric  acid,  and  then  with  phospho- 
molybdic  acid.  The  bulky  precipitate  is  decomposed  by 
hydrate  of  baryta,  and  the  mixture  is  dried  and  the  mass 
exhausted  with  absolute  alcohol,  which  takes  up  scarcely 
anything  but  curarine.  An  analysis  of  the  chloroplatinate 
leads  to  the  formula  -6-i0HI5N  for  this  alkaloid,  which  is 
seen  to  be  destitute  of  oxygen.  There  is  but  one  other 
instance  of  a  natural  alkaloid  not  containing  oxygen. 
Curarine  may  be  obtained  in  crystals  by  leaving  a  chloro¬ 
form  solution  to  spontaneous  evaporation. 

The  soluble  salts  are  all  crystallisable  ;  of  the  insoluble 
the  chloroplatinate  alone  has  a  crystalline  appearance. 
The  alkaloid  and  the  soluble  salts  crystallise  in  four-sided 
prisms.  Curarine  has  a  persistent  bitter  taste,  is  soluble 
in  water  and  alcohol  in  all  proportions,  is  but  slightly 
soluble  in  chloroform  and  amylic  alcohol,  and  is  altogether 
insoluble  in  ether,  benzole,  turpentine,  and  sulphide  of 
carbon.  Pure  concentrated  sulphuric  acid  gives  to  cura¬ 
rine  a  magnificent  and  lasting  blue  colour,  which 
reaction  will  serve  to  distinguish  it  from  strychnine. 
Bichromate  of  potash  with  sulphuric  acid  gives  the  same 
colour  as  with  strychnia,  but  with  curarine  the  colour 
is  much  more  lasting.  Strong  nitric  acid  produces  a 
purple  colouration.  The  poison  may  be  easily  discovered 
in  animals.  Alcohol  extracts  it,  and  it  may  be  identified 
by  the  above  reactions.  The  author  states  that  the 
poison  is  obtained  from  many  plants  ;  he  has  extracted  it 
himself  from  the  dried  fruit  of  the  Paullinia  cururu. 

The  other  communication  wras  a  note  “  On  the  Physio¬ 
logical  Effects  of  Curarine,”  by  M.  Claude  Bernard,  wrho 
tells  us  that  the  effects  of  the  alkaloid  resemble  exactly 
those  produced  by  the  substance  from  which  it  is  obtained, 
but  are,  of  course,  much  more  intense.  Like  the  woorari 
itself,  it  is  absorbed  with  great  difficulty  by  the  intestinal 
canal,  but  operates  with  frightful  energy  when  introduced 
into  a  wround.  M.  Bernard  promises  another  communica¬ 
tion  relating  to  his  experiments  on  the  effects  of  curarine 
on  the  motor  nerves. 

M.  H.  St.  Clair  Deville  presented  a  note  with  the  pro¬ 
mising  title,  “  On  the  Industrial  Preparation  of  Alumina 
and  its  Compounds,  and  on  their  Industrial  Applications,” 
but  in  the  note  he  only  tells  us  that  alumina  and  its  com¬ 
pounds  are  made  in  large  quantities  at  Newcastle,  and  at 
Salindres,  from  Bauxite.  There  appears  now  to  be  no 
difficulty  in  making  sulphite  of  alumina,  which  would 
seem  to  be  a  good  defecator. 

A  note  “  On  the  Employment  of  Biphosphate  of  Alumina 
in  the  Manufacture  of  Sugar”  was  read  by  M.  Kessler 
Desvignes,  who  claims  the  first  use  of  this  substance,  and 
moreover  the  discovery  that  biphosphate  of  magnesia  will 
answer  just  as  well  as  a  defecator  of  sugar  juice. 

A  note  “  On  the  Constitution  of  Hyponiobic  and  Tantalic 
Acids,  and  on  their  Association  in  the  Mineral  Kingdom,”  by 
M.  Marignac,  was  read.  Of  this,  and  another  “  On  a  New 
Process  for  the  Manufacture  of  Steel,”  by  M.  Berard,  wre 
shall  give  abstracts  next  week. 
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Number  6  of  this  Journal  contains  no  paper  of  interest 
which  has  not  already  been  noticed  in  the  Chemical 
News.  In  No.  7  we  find  a  paper  by  C.  Gilbert  Wheeler 
“  On  the  Mineral  Ingredients  in  Bavarian  Hops,”  which 
gives  analyses  of  the  ashes  of  hops  from  various  districts. 
These  analyses  deserve  a  place  in  a  collection  of  such 
things,  but  we  have  no  space  for  them  in  our  pages.  The 
principal  fact  learnt  from  them  is  the  large  proportion  of 
potash  and  phosphates  which  hops  contain,  and  which 
points  to  the  composition  of  a  proper  manure. 


c~i8®ws'}  Notices  of  Patents 


The  next  paper  is  by  Dr.  T.  Humpert  “  On  the  Action 
of  Concentrated  Sulphuric  Acid  on  Arseniuretted  and 
Antimoniuretted  Hydrogen ,  with  Experiments  on  the  Pre¬ 
paration  of  Pure  Antimoniuretted  Hydrogen .”  The 
arsenical  gas  passed  into  strong  sulphuric  acid  gives  a 
brown  precipitate  of  a  compound  of  hydrogen,  sulphur, 
and  arsenicum,  which  does  not  appear  to  have  a  constant 
composition,  the  proportion  of  hydrogen  and  sulphur 
increasing  with  the  duration  of  the  experiment.  A  similar 
compound  is  obtained  when  antimoniuretted  hydrogen 
is  passed  through  sulphuric  acid.  Sulphuretted  hydrogen 
is  evolved  in  both  instances.  To  obtain  the  antimoniuretted 
hydrogen  as  free  as  possible  from  uncombined  hydrogen 
the  author  gives  the  following  process.  He  takes  sodium 
amalgam,  and  places  it  in  a  flask  with  a  tolerably  con- 
centi  ated  solution  of  terchloride  of  antimony.  The  mix¬ 
ture  froths,  and  antimoniuretted  hydrogen  escapes,  but  it 
is  easily  decomposed,  even  at  the  ordinary  temperature. 
The  sides  of  the  flask  quickly  become  coated  with  a 
thick  layer  of  metallic  antimony.  This  never  happens 
when  the  antimonial  gas  is  diluted  with  a  large  propor¬ 
tion  of  hydrogen.  When  the  gas  obtained  as  above  is 
ignited  it  burns  with  a  pale  yellow  flame,  with  the  sepa¬ 
ration  of  thick  fumes  of  antimonious  acid. 

Most  of  the  other  papers  have  been  noticed,  but  we  find 
a  paper  by  Yon  Hauer  “  On  the  Easily  Fitsible  Cadmium 
Alloys ,”  containing  some  particulars  which  we  shall  give 
in  a  table.  There  is  also  a  process  by  Boettger  for 
“  Etching  on  Zinc ,  and  Gilding  the  Etched  Places which 
we  give  in  a  miscellaneous  paragraph  ;  together  with 
other  short  notices  of  a  new  synthesis  of  formic  acid,  a 
new  process  for  the  separation  of  potassium,  rubidium, 
and  caesium,  and  a  new  process  for  the  extraction  of 
indium  from  Freiberg  Blende. 
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GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

1506.  H.  Allman,  Ampthill  Square,  Middlesex,  “Cer¬ 
tain  improvements  in  the  manufacture  of  iron  and  steel, 
and  in  apparatus  connected  therewith.’ ’ — Petition  re¬ 
corded  June  1,  1865. 

1573.  W.  E.  Gedge,  Wellington  Street,  Strand,  “An 
improved  process  for  penetrating  or  impregnating  woods 
with  various  substances.” — A  communication  from  J.  L. 
Hossard,  Faubourg  St.  Martin,  Paris.— June  9,  1865. 

1582.  R.  A.  Brooman,  Fleet  Street,  “  Improvements  in 
kilns  for  firing  porcelain  and  other  ware.” — A  communica¬ 
tion  from  F.  Durand,  Paris,  June  10,  1865. 

1586.  J.  E.  Poynter,  Glasgow,  N.B.,  “Improvements 
in  purifying  paraffine.” 

1591.  J.  Thomas,  Battersea,  Surrey,  “A  new  material 
to  be  used  in  the  purification  of  heating  and  lighting 
gases.” — June  12,  1865. 

1595. — G.  Haseltine,  Southampton  Buildings,  Chancery 
Lane,  “  Improvements  in  fuses  for  shells  for  ordnance.” — 
A  communication  from  F.  Schentel,  Boston,  Mass.  TJ.S.A. 

1600.  C.  J.  Collins,  Upper  Thames-street,  London, 
“  A  new'  or  improved  artificial  fuel.” 

1602.  T.  Routledge,  Ford,  near  Sunderland,  and  W. 
H.  Richardson,  Springwell,  Jarrow-on-Tyne,  “Improve¬ 
ments  in  the  manufacture  of  paper  and  paper  stock,  and 
in  the  utilisation  of  certain  waste  products  resulting 
therefrom.” 

1605.  F.  A.  Laurent  and  J.  Casthelaz,  Rue  Sainte  Croix 
de  la  Bretonneric,  Paris,  “Improvements  in  the  manu¬ 
facture  of  phthalic  acid  and  chloroxynaphthalic  acid,  and 
in  dyeing  and  printing.” — June  15,  1865. 

Notices  to  Proceed. 

4.14.  W.  C.  Hine,  Swineshead,  Lincolnshire,  “  Improve¬ 
ments  in  stoppering  bottles  or  other  similar  vessels,  and 
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measuring  quantities  therefrom.” — Petition  recorded  Feb. 
14,  1865. 

441.  W.  Kerrage,  Gardner’s  Road,  Victoria  Park,  “  An 
improvement  in  the  manufacture  of  artificial  stone  for 
building  purposes.” — Feb.  16,  1865. 

477.  W.  E.  Gedge,  Wellington  Street,  Strand,  “  A 
chemical  combustible  substance,  and  apparatus  to  which 
it  is  applicable.”  A  communication  from  F.  Stoker, 
Faubourg  St.  Martin,  Paris. — Feb.  20,  1865. 

500.  J.  Nicholas,  Aspull,  near  Wigan,  Lancashire, 
“  Improvements  in  the  process  and  apparatus  for  producing 
oil  and  coke  from  coal  and  slack.” — Feb.  22,  1865. 

51 1.  S.  Saville,  Bradford,  Manchester,  “Improvements 
in  separating  wool  from  refuse,  mixed  fabrics,  and 
materials.” 

512.  W.  E.  Newton,  Chancery  Lane,  “An  improved 
mode  of  preparing  fertilising  compounds  or  artificial 
manures.”  A  communication  from  G.  A.  Liebig,  Balti¬ 
more,  Maryland,  U.  S.  A. — Feb.  23,  1865. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  July  2. 

Any  addition  to  the  comfort  of  raibvay  travelling  is 
worthy  of  notice,  and  therefore  I  may  mention  a  plan 
invented  by  M.  Seris  for  laying  the  dust  raised  by  a  train. 
This  plan,  by  the  special  recommendation  of  the  Emperor, 
was  tried  last  week  on  the  Bordeaux  line,  and  is  said 
to  have  satisfied  the  engineers  who  witnessed  the  trial, 
but  I  have  at  present  no  account  of  M.  Seris’  apparatus 
to  give. 

I  see  also  a  notice  of  a  plan  of  preventing  boiler  in¬ 
crustations  which  I  am  inclined  to  think  is  not  new  in 
England,  but  I  quote  it,  since  it  may  be  new  to  some.  It 
consists  in  lining  the  boiler  with  a  metallic  network  at 
some  distance  from  the  sides.  The  lime  sales  will  of 
course  be  deposited  upon  this  network,  which  can  be 
easily  removed,  and  from  which  the  crust  can  be  easily 
detached. 

Dr.  Carlier’ s  fire  extinguisher  I  think  I  have  mentioned 
before,  but  may  return  to  it  again,  since  its  efficacy  was 
satisfactorily  shown  at  the  Abbe  Moigno’s  last  soiree.  The 
small  instrument  is  really  nothing  more  than  a  bottle  of 
what  is  in  England  called  soda-water — that  is,  w7ater  satu¬ 
rated  under  pressure  with  carbonic  acid.  A  stopcock 
lets  out,  and  a  pipe  directs,  the  jet  of  gas  and  water  to 
the  flames,  which,  of  course,  quickly  succumb.  Larger 
instruments  may  be  made  to  generate  the  gas  within 
themselves  by  special  arrangements.  I  do  not  see  that 
this  apparatus  offers  any  advantage  over  Phillips’s 
extinguisher. 

I  mentioned,  about  a  year  ago,  the  laboratory  started 
by  MM.  Fremv  and  Chevreul,  in  which  poor  and  ardent 
students  might  work,  and  have  the  advice  of  the  two 
worthy  Professors  named,  gratis.  I  am  happy  to  say  now7 
that  M.  Duruy,  the  Minister  of  Instruction,  has  made  a 
grant  of  10,000  francs,  and  that  M.  Menier  has  offered  to 
supply  the  chemicals  for  nothing,  and  thus  the  cost  of  the 
establishment  has  been  provided  for,  although  the  Pro¬ 
fessors  still  superintend  it  without  fee.  The  generosity  of 
M.  Menier  does  not  end  with  the  supply  of  the  chemicals  ; 
a  few  students  who  show  special  aptitude  for  research 
receive  pecuniary  assistance  from  a  fund  wdiich  he  has 
placed  at  the  disposal  of  the  Professors. 

I  never  remember  to  have  read  before  an  account  of  the 
way  in  which  butter  is  made  in  Normandy  ;  so,  thinking 
it  may  be  new  to  others,  I  translate  it  from  Cosmos.  The 
cream  is  tied  up  in  a  canvas  bag,  and  then  buried  in  a 
hole  in  the  ground  for  twenty-five  hours.  At  the  end  of 
this  time  it  forms  a  hard  mass,  which  is  broken  up  with  a 
wooden  pestle,  whereupon  the  buttermilk  runs  away.  A 
small  quantity  of  water  is  thrown  on  the  butter  to  rinse 
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the  last  portions  of  the  milk  away.  The  pounding  and 
the  washing  only  occupy  two  minutes,  and,  as  your 
readers  will  see,  the  butter  is  made  with  less  labour  than 
in  any  churn  yet  invented.  In  the  winter,  when  the 
ground  is  frozen,  the  cream  is  buried  in  sand  placed  for 
the  purpose  in  cellars,  and  a  double  bag  is  sometimes 
employed  to  make  sure  of  getting  no  sand  or  earth  into 
the  butter. 

I  should  have  told  you  some  time  ago  of  a  trial  here 
which  will  have  some  interest  for  English  pharmaceutical 
readers.  MM.  Grimault  and  Co.  import  pepsine  from 
London,  and  retail  it  as  pure  English  pepsine.  Some¬ 
thing,  however — trade  and  professional  jealousy,  it  is 
alleged — caused  a  quantity  of  it  to  be  seized  by  the  police, 
and  it  was  examined  by  M.  Roussin,  who  reported  that 
the  pure  English  pepsine  was  nothing  but  starch,  and 
MM.  Grimault  and  Co.  were  accordingly  condemned. 
That  happened  some  months  ago,  but  the  affair  has  re¬ 
cently  come  before  the  courts  again  in  the  shape  of  an 
appeal  by  the  defendants,  and  MM.  Payen  and  Beaudoin 
have  now  examined  the  pepsine,  and  these  gentlemen 
report  it  of  good  quality.  M.  Leconte  also  examined  and 
reported  favourably  ;  but  the  Court,  apparently  not  alto¬ 
gether  satisfied,  has  ordered  a  fresh  examination  of  the 
pepsine  seized  and  other  pepsine  from  London  by  MM. 
Fremy,  Mailhe,  and  Reveil,  and  after  they  have  reported 
the  Court  will  give  judgment. 

Some  experiments  have  recently  been  made  by  M. 
Tresca  on  Poissant’s  process  for  decorticating  wheat  before 
it  is  ground  into  flour.  The  corn  is  first  slightly  moistened, 
and  then  conveyed  to  a  cylinder  in  which  a  sort  of  fan 
revolves  with  great  rapidity.  By  this  action  the  outer 
skin  of  the  grain  is  detached,  and  is  subsequently  sepa¬ 
rated  by  winnowing.  The  flour  is  reported  upon  by  M. 
Payen,  who  says  that  ioo  of  dry  corn  gives  89*6  of  flour, 
which  contains  a  considerably  larger  amount  of  nitro- 
genised  principles,  and  is  therefore  more  nutritious,  than 
ordinary  flour,  but  which  will  not  make  bread  so  white. 
He  considers  the  flour  will  succeed  well  with  Dauglish’s 
process. 

Writing  of  corn  reminds  me  of  the  prospects  of  harvest, 
and  may  be  it  will  interest  some  of  your  readers  to  know 
that  colza  and  linseed  have  failed  nearly  everywhere  in 
this  country  this  year. 

I  extract  some  statistics  on  the  subject  of  deaths  by 
lightning  from  a  note  by  M.  Boudin.  It  seems  that  during 
the  period  1835-1863,  2238  individuals  were  killed  in 
France.  The  most  in  one  year  was  in  ;  the  fewest,  48. 
Among  the  880  persons  killed  from  1854  to  1863,  only 
243  were  females,  which  will  be  26*7  per  cent.  In  Eng¬ 
land  the  proportion  of  females  killed  is  only  21*6  per  cent. 
In  many  cases,  M.  Boudin  says,  when  the  lightning  has 
fallen  upon  a  group  of  people  of  both  sexes,  it  has  only 
killed  the  males  and  spared  the  females,  which,  I  must 
say,  is  more  gallant  than  fair  on  the  part  of  the  lightning. 
As  a  set-off  to  this  conduct,  I  suppose,  the  fluid,  when  it 
has  fallen  upon  a  flock  attended  by  shepherds,  has  only 
killed  the  sheep  and  spared  the  shepherds.  M.  Boudin 
states  that  there  have  been  many  instances  of  beeches 
struck  with  lightning,  and  that  there  are  at  least  two 
examples  of  individuals  struck  more  than  once  in  the  course 
of  their  lives  ;  one  man,  indeed,  was  struck  three  times  in 
as  many  different  parts  of  his  body,  and  another  man  was 
struck  twice  in  his  left  foot.  The  statistics,  I  may  add, 
prove  the  danger  of  standing  under  trees  in  a  storm. 

On  Anomalous  Degrees  of  Water  Hardness, 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  consequence  of  my  not  having  been  present  at 
the  Chemical  Society  when  Dr.  Miller  read  his  paper  on 
“  Potable  Waters,”  I  shall  feel  obliged  by  your  inserting 
in  your  journal  the  following  remarks  corroborative  of  the 
novel  and  interesting  statement  made  during  discussion  by 
Dr,  Yoelcker,  to  the  effect  that  he  had  analysed  a  water  which 


indicated  a  higher  degree  of  hardness  after  boiling  than 
before,  Nearly  twelve  months  ago  I  was  requested  by  a 
client  to  examine  a  water  with  reference  to  its  applicability 
to  ordinary  domestic  purposes  ;  and  after  examining  it 
microscopically,  as  well  as  estimating  the  amounts  of 
organic  and  inorganic  matter  which  it  contained,  one  of 
my  assistants  endeavoured  to  determine  its  hardness,  which, 
to  his  astonishment  and  to  my  own,  was  increased  instead 
of  diminished  by  boiling.  Concluding  that  some  mistake 
must  have  been  made,  the  experiments  were  repeated, 
both  by  my  assistant  and  by  myself ;  but  we  always 
obtained  the  same  anomalous  result,  no  matter  whether 
the  water  was  boiled  for  an  hour  or  for  a  whole  day. 

Several  fresh  preparations  of  soap- test  were  made  with 
soap  from  different  sources ;  sometimes  the  soap  was  dis¬ 
solved  in  vinic  alcohol,  at  others  in  methylated  spirit. 
The  various  preparations  of  soap-test  were  graduated  with 
solutions  of  chloride  of  calcium  made  and  standardised  at 
three  different  periods.  Having  taken  these  precautions  to 
eliminate  any  error  which  might  have  been  introduced  into 
the  previous  experiments  through  the  reagents  employed, 
the  attempt  to  ascertain  the  hardness  of  the  water  by 
means  of  the  freshly  and  differently  prepared  soap-test 
was  resumed.  Still,  it  was  observed  that  ebullition  invari¬ 
ably  caused  an  increase  and  not  a  diminution  of  the  hard¬ 
ness  of  the  water.  Unfortunately,  I  am  unable  at  present 
to  furnish  a  more  detailed  account  of  the  experiments' 
above  referred  to,  as  the  notes  taken  at  the  time  of  their 
being  instituted  are  in  the  possession  of  my  assistant,  who 
is  in  Marburg.  I  trust,  however,  soon  to  receive  the  notes, 
and  to  be  able  to  procure  a  fresh  supply  of  the  water  to 
which  they  refer,  in  the  hope  that  the  results  of  a  minute 
analysis  will  enable  me  to  explain  an  anomaly  which 
appears  at  present  to  be  as  inexplicable  to  Dr.  Yoelcker  as 
to  myself.  I  am,  & c. 

Richard  Y.  Tuson. 

Chemical  Laboratory,  Royal  Veterinary  College,  June  28. 


MISCELLANEOUS. 


on-il  x.  j*  losi  v  e  Crunpowder. — The  invention  of 
Mr.  Gale,  which  we  mentioned  last  week,  underwent 
a  trial  at  Plymouth  last  week  in  the  presence  of  several 
naval  and  military  officers,  and  it  was  shown  that  the 
powder,  when  treated  by  Mr.  Gale’s  process,  could  not  be 
ignited  by  an  ordinary  slow  match,  or  even  by  a  red-hot 
poker.  The  invention  at  first  sight  would  appear  ex¬ 
tremely  valuable,  but  soldiers  and  sailors,  we  expect,  will 
be  startled  at  the  idea  of  going  into  action  with  non-ex¬ 
plosive  gunpow-der,  although  the  explosiveness  can  be 
easily  restored  in  two  minutes. 

H^esti'Biction  of  Scientific  ^Property  ITii’e. — 

On  Thursday  last  a  most  calamitous  fire  destroyed  over 
30,000 1.  worth  of  literary  and  scientific  property  at  the 
well  known  Auction-rooms  of  Messrs.  Sotheby  and 
Wilkinson.  We  are,  however,  happy  to  state  that  the 
valuable  collection  of  photographic  lenses,  magic  lantern 
slides,  and  the  greater  part  of  the  other  apparatus  an¬ 
nounced  for  sale  in  our  advertising  columns,  is  saved, 
having,  at  the  time  of  the  fire,  been  in  the  care  of  Mr. 
Ilighley,  at  18,  Green-street,  Leicester-square.  The  sale 
wrili  take  place  on  Tuesday  next,  as  originally  fixed,  but 
at  the  gallery,  21,  Wellington-street. 


ANSWERS  TO  CORRESPONDENTS. 

Received. — Oxamide ;  Report  of  Manchester  Scientific  Students' 
Association  for  1864. 

A  Constant  Reader  writes  : — “  I  saw  lat^y,  but  cannot  lay  my  hands 
on  it,  an  artificial,  quick  mode  of  disintegrating  the  leguminous 
portion  of  leaves,  and  retaining  the  woody  or  fibrous  portion  as  a 
skeleton.  Can  you  or  one  of  your  numerous  readers  furnish  me  with 
an  efficient  process?  Also,  a  cotton  yarn  ‘  plated  ’  or  coated  with  silk 
(by  a  process  analogous  to  plating)  was,  and  probably  is  now,  used  in 
glove  manufacturing  (also  lace),  evidently  not  coated  from  an  etherial 
solution.  Can  you  inform  mo  the  process?” 
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the  time  occupied  from  first  to  last  is  barely  one-fourth 
of  that  required  by  the  ordinary  gravimetrical  method. 
June  27. 


On  a  Volumetric  Analysis  of  Superphosphate  of  Lime, 
by  George  Jones,  F.C.S. 

It  has  for  some  time  been  a  desideratum  of  analytical 
agricultural  chemists,  and  especially  of  those  connected 
with  the  manufacture  of  artificial  manures,  to  be  enabled 
by  a  more  speedy  method  than  the  one  generally  pur¬ 
sued  to  arrive  at  a  correct  estimation  of  the  amount  of 
phosphate  of  lime  existing  in  a  soluble  state  in  the  so- 
called  “  superphosphate.”  I  have  therefore  been  led  to 
attempt  a  series  of  experiments  upon  a  process  of  volu¬ 
metric  estimation,  by  the  use  of  a  standard  solution  of 
ammonia ;  but  at  the  onset  I  experienced  some  difficulty 
in  arriving  at  any  satisfactory  result  in  consequence  of 
the  existence  of  the  free  or  uncombined  sulphuric  acid, 
which  is  invariably  present  in  ordinary  commercial  super¬ 
phosphate,  it  being  impossible  to  present  an  alkali 
without  precipitating  the  phosphate  of  lime. 

The  process  I  therefore  adopt  is  the  following  : — 
Having  taken  100  grains  of  the  sample  for  analysis,  it 
is  first  of  all  well  mixed  with  about  50  grains  of  finely 
powdered  litharge,  and  introduced  along  with  a  small 
quantity  of  distilled  water  into  a  flask,  and  boiled  for 
about  fifteen  minutes.  The  whole  is  then  made  up  with 
distilled  water  to  7000  grains  (one  deci-gallon),  agitated 
well,  and  thrown  upon  a  filter.  I  then  take  of  the  filtrate, 
by  the  use  of  a  pipette,  1400  grains  (200  septems)  equal 
to  20  grains  of  the  sample,  and  add  thereto  a  little  chlo¬ 
ride  of  calcium  solution,  and  200  septems  of  the  standard 
solution  of  ammonia;  it  is  then  made  up  with  distilled 
water  to  a  known  bulk — say  2000  grains,  agitated  well, 
and  filtered. 

A  1000  grains  pipette  of  the  filtrate  will  therefore 
represent  exactly  10  grains  of  the  sample,  and  in  this  I 
now  proceed  to  test  for  ammonia,  added  over  and  above 
that  required  to  separate  the  phosphate  of  lime  in  the 
sample.  Two  equivalents  of  ammonia  being  required 
for  every  equivalent  of  the  tribasic  phosphate  of  lime 
precipitated.  Thus — 

CaO,P05, +2CaCl+ 2NH40  =  (Ca0)3P05  and  2NH4C1. 

The  standard  solution  of  ammonia  I  am  in  the  habit 
of  using  contains  in  every  septem  *oi  of  real  ammonia, 
and  I  employ  also  a  standard  solution  of  hydrochloric 
acid,  50  septems  of  which  require  292  of  the  standard 
ammonia  for  neutralisation. 

In  order,  therefore,  to  estimate  the  excess  of  ammonia 
added  to  the  liquid,  1  first  add  50  septems  of  the  standard 
acid,  and  then  test  with  the  standard  ammonia,  using,  of 
course,  a  solution  of  litmus.  Supposing,  therefore,  that 
255  measures  or  septems  of  the  standard  ammonia  are 
required  to  effect  a  complete  neutralisation  of  the  liquid, 
then  say — 292  -  255  =  37,  and  100  (the  number  of  mea¬ 
sures  previously  added)  — 37  —  63  measures  of  standard 
ammonia  required  to  precipitate  the  phosphate  of  lime, 
and  equal  to  6*  3  per  cent,  of  real  ammonia. 

Therefore  as — 

2(NH3)(Ca0)3P03  per  cent. 

34  :  155  ::  6*3  :  to  x  —  2872  p.c.  of  phosphate 

of  lime. 

By  the  use  of  the  oxide  of  lead,  the  free  sulphuric  acid 
of  the  sample  is  not  only  neutralised  but  separated  as 
insoluble  sulphate,  leaving  the  solution  but  slightly  acid, 
and  only  from  the  acid  phosphate.  By  repeated  trials 
upon  samples  of  known  composition,  1  have  never  found 
this  process  to  fail.  It  is  both  simple  and  accurate,  and 
Yol.  XII.  No.  293.— July  14,  1865. 


On  the  Easily  Fusible  Alloys  of  Cadmium ,  by 
Carl  Hitter  yon  Hauer.* 

The  alloys  were  made  by  fusing  the  ingredients  in  a 
covered  porcelain  crucible  at  the  lowest  possible  tempe¬ 
rature.  After  stirring  with  a  glass  rod,  the  fused  mass 
was  poured  upon  a  cold  metal  plate,  where  it  instantly 
solidified.  The  specific  gravity  and  the  melting  point 
were  determined  after  the  alloy  had  been  so  melted  and 
cooled  two  or  three  times.  In  the  two  or  three  fusions 
a  partial  oxidation  of  the  metals  takes  place,  which  occa¬ 
sions  a  slight  alteration  in  the  equivalent  proportions, 
and  which  it  is  almost  impossible  to  avoid.  The  melting 
point  was  determined  under  hot  water,  and  also  by 
placing  a  thermometer  in  the  fused  mass  without  water. 
Under  water  the  alloys  quickly  oxidise.  They  have  also 
the  property  of  becoming  pasty  below  their  proper  melt¬ 
ing  point,  which  may  lead  to  error  in  the  determinations. 
The  author’s  determinations  were  made  when  the  alloy 
was  really  fluid. 

The  specific  gravity  of  the  metals  experimented  with 
were  as  under ;  the  equivalent  numbers  are  also  given 
for  the  calculation  of  the  proportions — 

Cadmium  =  8*572  56 

Tin  =  7*265  58 

Lead  =  11*350  1037 

Bismuth  ==  9*708  210 


Equivalent  propor¬ 

Specific  gravity. 

Difference. 

Melting 

tions. 

Found. 

Calculated. 

point. 

Cd  Sn  Pb  Bi 

9‘765 

9  *624 

+  0*141 

68*5°C 

Cd  Sn2  Pb2  Bi2 

9784 

9  *698 

+  0*086 

68*S°C 

Cd3  Sn4  Pb4  Bi4 

9'725 

9  *666 

+  0*059 

67*5°C 

Cd4Sn5PbsBi3 

9*685 

9*652 

+  0*033 

65*5°C 

The  above  shows  that  some  contraction  of  the  metals 
takes  place,  but  the  smallest  contraction  is  combined 
with  the  lowest  melting  point. 

Lipowitz  states  that  an  alloy  composed  of  three  parts 
by  weight  of  Cd,  4Sn,  8Pb,  and  i5Bi  melts  at  6o°  C. ; 
but  the  author  of  this  paper  observes  that  such  a  com¬ 
pound  only  becomes  perfectly  fluid  at  70°  C. 

The  melting  point  of  an  alloy  of  two  parts  Cd,  3Sn, 
1  iPb,  and  i6Bi  is  still  higher — namely,  76*5®  C. 

The  following  mixtures  had  the  same  melting  point — 
One  part  by  weight  of  Cd,  2S11,  3Bi ) 

Two  parts  ,,  Cd,  3  Sn,  5B1  perfectly  fluid  at  9  5°C. 

One  part  ,,  Cd,  iSn,  2Bi ' 

The  author  adds  the  following  determinations  of  spe- 


Proportions. 


Cd,  Bi2,  Pb:J 
Cd2,  Bii5  Pt>7 


Specific  gravity. 

Difference. 

Melting 

Found. 

Calculated. 

point. 

10*529 

10*330 

+  o*  199 

88°C 

10*563 

10*275 

+  0*288 

89*5°0 

10*732 

10*341 

+  0*391 

95°C 

Synthesis  of  Formic  Acid. 

Dr.  It.  Maly  shows  that  formic  acid  is  obtained  under 
various  circumstances  when  nascent  hydrogen  and  car¬ 
bonic  acid  at  the  moment  it  is  set  free,  come  together  in 
the  presence  of  a  powerful  base.  A  large  proportion, 
for  example,  is  procured  when  sodium  amalgam  acts  on 
a  solution  of  carbonate  of  ammonia.  The  acid  is  also 
found,  but  in  smaller  proportion,  when  finely  granulated 
zinc,  carbonate  of  zinc,  and  caustic  potash  are  boiled 

*  Abstract  from  J owned  jilv  Pvctkt.  Chcinie ,  vol.  94»  P*  43 6. 
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together,  in  which  case  the  nascent  hydrogen  simply 
seizes  upon  the  carbonate  of  potash — 

€02  +H2+KH0=-6-HK02  +  H20. 

The  first  reaction  is,  perhaps,  capable  of  general  appli¬ 
cation  for  the  preparation  of  homologues  of  formic  acid, 
if,  instead  of  carbonate  of  ammonia,  the  carbonates  of 
methylamine  or  ethylamine,  &c.,are  employed. — Journal 
far  Prakt.  Chemie,  vol.  94,  p.  442. 


Researches  on  Acetic  Fermentation,*  by  M.  Pasteur. 
It  is  a  well  known  fact  that  wine,  beer,  and  cider  ex¬ 
posed  to  the  air  turn  sour,  and  it  was  long  since  proved 
that  this  phenomenon  was  due  to  the  alcohol  of  these 
liquids  being  transformed  into  acetic  acid  ;  but  what 
part  does  the  air  play  in  this  combustion,  through 
what  intermediary  state  of  transformation  does  the 
alcohol  pass  ? 

Acetic  fermentation  is  always  produced  by  the  exclu¬ 
sive  influence  of  an  organism — the  my  coderma  aceti — 
one  of  the  most  simple  vegetables,  consisting  essentially 
of  frames  of  articulations  slightly  compressed  towards 
the  middle,  measuring  about  so^Q-th  of  a  millimetre  in 
diameter,  and  double  that  in  length.  However  much 
charged  with  albuminoid  matter,  no  alcoholic  liquid  has 
ever  been  known  to  give  the  appearance  of  acetification 
without  the  presence  of  this  mycoderm.  On  the  con¬ 
trary,  if  a  trace  of  the  mycoderm  is  spread  on  the  sur¬ 
face  of  an  albuminoid  liquid,  alcoholic  or  slightly  acid, 
it  is  immediately  seen  to  develope,  extend  like  a  veil 
over  the  surface,  and  by  a  correlative  action  the  atmos¬ 
pheric  oxygen  in  contact  with  the  liquid  disappears  and 
the  alcohol  acetifies.  It  is  not  essential  for  the  liquid  to 
contain  albuminoid  matters  5  provided  the  mycoderm 
finds  there  besides  the  alcohol  a  small  quantity  of  alka¬ 
line  and  earthy  phosphates,  it  will  live  and  its  action  be 
the  same  as  before ;  and  this  identity  proves  that  the 
albuminoids  which  have  been  employed  were  merely 
nourishment  for  the  ferment,  and  not  the  ferment  itself. 

If  in  the  actual  process  of  vinegar  making,  acetifica¬ 
tion  takes  place  without  the  previous  spreading  of  the 
mycoderm,  it  must  have  been  without  the  knowledge 
of  the  experimenter ;  it  is  this  organism  which  forms 
the  gelatinous  mass  which  was  formerly,  with  a  vague 
idea  of  the  truth,  called  mother  of  vinegar ;  it  is  this 
which  by  spreading  over  large  surfaces  of  the  beech- 
wood  chips  used  in  the  German  process  produces 
acetification.  By  pouring  an  alcoholic  liquid  on  these 
chips,  well  washed  and  scoured,  and  thus  deprived  of  the 
ferment,  no  trace  of  vinegar  is  obtained;  but,  the  cir¬ 
cumstances  being  favourable,  acetification  is  produced  by 
depositing  a  little  of  the  mycoderm  on  the  surface  of  the 
chips,  where  it  rapidly  developes. 

While  alcohol  is  present  the  small  vegetable  produces 
acetic  acid  ;  but  what  happens  if  the  alcohol  is  wanting? 
M.  Pasteur  shows  that  the  vegetable  can  in  this  case 
bring  its  burning  action  to  bear  on  the  acetic  acid  itself, 
and  reduce  it  to  the  state  of  water  and  carbonic  acid. 
This  effect  seems  to  be  produced  only  when  no  alcohol  is 
present,  when  there  is  alcohol  the  combustion  is  effected 
by  preference  on  it. 

Such  is  the  action  of  the  mycoderm  under  the  ordinary 
conditions  ;  but  it  sometimes  alters,  and  having  no  longer 
the  same  appearance  or  the  same  consistence,  its  action 
is  different.  It  is  then  incapable  of  effecting  the  com¬ 
bustion  of  the  alcohol  to  the  acetic  stage,  and  gives 
intermediary  products  with  a  suffocating  odour,  and 

*  Annales  de  I’Ecole  Norraale,  i. 


causing  the  eyes  to  water,  and  which  have  already  been 
obtained  in  the  oxidation  of  alcohol  and  ether  by 
platinum  black.  This  black,  under  other  conditions, 
wrill  give  acetic  acid,  and  here  between  platinum  black 
and  mycoderma  vini  there  is  a  resemblance  of  effects 
from  which  it  would  be  unsafe  to  infer  a  resemblance  of 
causes.  The  only  inference  to  be  drawn  is  that  both  are 
means  of  transporting  the  oxygen  of  the  air  on  to  cer¬ 
tain  combustible  matters. 

For  the  production  of  acetification  it  is  necessary  that 
the  mycoderm  should  be  at  the  surface  of  the  liquid  ; 
the  process  is  arrested  by  submersion,  and  only  recom¬ 
mences  on  the  formation  of  a  fresh  film  on  the  surface. 

The  absorption  of  oxygen  by  this  film  is  complete, 
and  not  a  trace  of  this  gas  enters  the  liquid  through  it. 
When  there  is,  as  in  Orleans’  vinegar,  a  large  quantity 
of  small  eels — animalculi  needing  air  to  support  life — a 
curious  contest  takes  place  between  them  and  the  myco¬ 
derm,  the  latter  tending  to  engross  the  whole  of  the 
surface,  while  the  former  combine  all  their  efforts  to 
submerge  it  and  expose  the  liquid  in  which  they  live  to 
free  contact  with  the  air. 

The  complete  study  of  the  manner  in  which  this  fer¬ 
ment  acts  and  of  the  last  interesting  particulars  will, 
perhaps,  cause  some  progress  to  be  made  in  the  indus¬ 
trial  preparation  of  vinegar ;  but  the  study  of  possible 
improvements  must  be  left  to  the  manufacturers. 


THE 

DUBLIN  INTERNATIONAL  EXHIBITION. 

By  Chas.  R.  C.  Tichborne,  F.C.S.,  F.R.G.S.I.,  8fc. 

{Specially  Reported  for  the  Chemical  News.) 

( Continued  from  page  6.) 

Two  complaints  have  been  forwarded  to  the  writer  that 
he  has  passed  over,  in  silence,  cases  in  the  Exhibition 
which  deserved  notice.  The  writer  acknowledges,  in  a 
degree,  the  justice  of  the  complaints,  but  then  it  must 
be  taken  into  consideration  that  it  would  be  perfectly 
impossible  to  enter  into  particulars  of  every  case 
exhibited  in  a  limited  number  of  articles.  Nor  would 
such  articles  possess  interest  for  the  readers  of  this 
journal.  The  plan  followed  out  has  been  to  dwell  upon 
exhibitors  who  would  best  represent  a  class,  also  to 
notice  anything  new  which  might  occur  amongst  the 
others.  It  has  been  the  endeavour  of  the  author,  as  far 
as  possible,  not  to  touch  upon  a  beaten  track,  but  to  place 
before  the  readers  any  little  novelties  which  have  been 
brought  forward  by  this  Exhibition,  and  will,  therefore, 
not  be  found  in  any  other  report.  At  the  conclusion  a 
complete  list  of  the  chemical  exhibitors  will  be  given,  this 
being  all  that  space  will  permit. 

Peifiiineiy.  —  The  perfumery  department  is  well 
represented  by  Piesse  and  Lubin,  Rimmel,  and  other 
well-known  firms.  The  first-named  house  shows  some 
very  novel  scents,  but  scents  are  so  much  a  matter  of 
taste  that,  to  carry  out  Dr.  Piesse’s  theory,  what  one 
person  may  consider  a  very  recherche  odour  another  may 
consider  a  regular  flat  7th  unresolved,  but  he  may  easily 
resolve  the  discordant  feeling  by  turning  to  one  which 
accords  with  his  ideas.  Dr.  Piesse  has  many  novel  ideas 
upon  the  subject  of  perfumery,  and  one  of  the  most  im¬ 
portant  of  them  he  submitted  to  the  Royal  Horticultural 
Society  some  short  time  since.  The  commercial  import¬ 
ance  of  the  cultivation  of  flowers  for  perfumery  may  be 
inferred  from  the  following  statistics  : — The  entire  pro¬ 
cess  of  growing  flowers  for  the  process  of  enfleurage  is 
carried  on  in  the  valley  of  the  Var,  in  the  extreme  south 
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of  France,  bordering  upon  Italy — that  is  to  say,  from 
Nice  to  Cannes  and  rising  to  Grassa.  This  area  com¬ 
prises  about  115,200  acres.  All  flowers,  the  olive  and 
the  vine,  thrive  here  to  perfection.  The  flower  harvest 
of  the  district  of  Cannes  alone  gives  the  following 
annual  supply  Orange  blossoms,  1,475,000  lbs.;  roses, 
530,000  lbs.;  jasmine,  100,000  lbs;  violets,  75,000  lbs.; 
tuberose,  24,000  lbs.  ;  jonquils,  5000  lbs.  This  does  not 
include  Nice  and  other  districts.  The  value  of  these 
flowers  is  fro  in  2d.  to  2s.  per  pound.  Now,  says  Dr. 
Piessc,  no  tree  is  so  profitable  to  the  flower  farmer  as  the 
orange,  and  emigrants  to  any  of  our  warm  colonies 
should  make  a  note  of  this,  and  fix  on  their  memory 
that  the  leaves  of  the  orange  yield  an  otto  worth  3s.  an 
ounce,  that  the  flowers  yield  an  otto  worth  10s.  an 
ounce,  that  the  blossom  also  yields  by  enfleurcige  a  fat 
worth  8s.  per  pound,  that  the  rind  of  the  fruit  yields  an 
otto  worth  12s.  to  1 6s.  per  pound.  There  is  a  fine 
orangery  near  Sydney,  the  property  of  Richard  Hill, 
Esq.,  so  that  we  may  soon  expect  in  the  markets  of 
Britain  the  produce  of  this  plant  from  one  of  our 
colonies.  Queensland,  Western  Australia,  Southern 
New  Zealand,  and  Jamaica  may  take  the  hint,  according 
to  Dr.  Piesse. 

There  is  nothing  new  in  the  way  of  artificial  flavouring 
essences.  A  few  specimens  of  essence  of  pine  (butyric 
aether),  jargonelle  pears  (acetate  of  oxide  of  amyl). 

Paraiiine,  Wax,  Illuminating  Oil,  &c. — There 
are  certain  names  which  are  intimately  connected  with 
specialities.  We  find  two  such,  represented  by  two  of 
the  finest  cases  in  the  Exhibition ;  placed  one  each  side 
of  the  nave,  they  stand  like  another  Gog  and  Magog. 

Paraffine  is  now  extensively  manufactured,  and  the 
process  of  palm  oil  distillation  will  soon  be  equally  dis¬ 
seminated.  But  Mr.  Young’s  name  is  so  associated  with 
the  former,  and  Price’s  with  the  latter,  that  one  cannot 
pass  over  their  cases  without  paying  a  passing  tribute. 

Paraffine  has  been  practically  separated  from  resin, 
petroleum,  fossil  oils,  peat,  and  coal.  The  last  two  have 
been  the  most  prolific  source  of  this  beautiful  product, 
whilst  Mr.  Young,  by  his  slow  process  of  distillation 
direct  from  coal,  has  certainly  brought  the  method  of 
manufacturing  paraffine  to  the  greatest  perfection. 
When  the  Exhibition  opened  Mr.  Young’s  case  contained 
magnificent  specimens  of  castings  in  paraffine.  These 
included  a  colossal  bust  of  Sir  Walter  Scott  and  sundry 
statuettes.  Now,  these  strikingly  illustrate  the  applica¬ 
bility  of  this  “  solid  gas,”  as  Liebig  calls  if,  to  the  mould¬ 
ing  of  candles,  the  contraction  of  the  melted  paraffine 
being  comparatively  very  slight,  but  sufficient  to  make 
it  leave  the  moulds  efficiently.  It  is,  in  fact,  more  suited 
to  this  kind  of  work  than  even  spermaceti,  wax,  or 
stearine.  There  can  be  no  doubt  that  before  long  the 
paraffine  will  be  the  candle  par  excellence.  Its  beautiful 
appearance,  clear  light,  and  cleanliness  will  no  doubt  in 
time  establish  its  value.  A  strange  result  was  produced 
in  Mr.  Young’s  case  during  the  late  fine  weather.  The 
sun’s  rays  were  so  strong  that  most  of  the  figures  were 
partially  melted,  and  found  on  one  occasion  in  anything 
but  a  perpendicular  position.  This  will  give  us  a  decided 
impression  of  the  temperature  of  such  buildings  on  a 
fine  day,  when  we  take  into  consideration  the  fact  that 
pure  paraffine  melts  at  6o°  C.,  according  to  Dr.  Hofmann’s 
report.  This  was  procured  by  the  following  process, 
which  is  the  one  ordinarily  used : — The  mass  of  crude 
paraffine  is  subjected  to  hydraulic  pressure,  first  in  the 
cold  and  afterwards  with  the  application  of  heat.  The 
object  of  this  last  operation  is  to  remove  all  hydrocarbons 
having  a  lower  melting  point  than  40°  C.  For  this 


purpose  there  are  placed  in  the  horizontal  presses  between 
each  pair  of  paraffin  cakes  hollow  plates,  through  which 
water  of  320 — 400  C.  is  made  to  flow.  In  this  way  the 
hydrocarbons  in  question  are  fused  and  squeezed  out. 
The  pressed  paraffine  is  now  heated  to  150°  C.  either 
over  a  fire  or  by  means  of  steam,  and  the  melted  mass 
is  mixed  with  2  per  cent,  of  concentrated  sulphuric  acid, 
by  means  of  which  all  the  hydrocarbons  not  being 
paraffine  are  carbonised.  It  is  then  carefully  washed 
with  hot  water,  and  after  cooling  is  mixed  with  the  best 
colourless  photogen  (light  mineral  oil),  and  introduced 
into  iron  jacket  cylinders,  in  which  it  can  be  kept  warm, 
and  where  it  is  filtered  through  animal  charcoal.  By 
treatment  with  superheated  steam  the  photogen  is  again 
completely  separated  from  the  paraffine.  The  paraffine 
manufactured  in  this  manner  is  said  not  to  bend  when 
exposed  to  a  temperature  of  30°  C. 

In  spite  of  the  care  expended  upon  the  purification  of 
paraffine,  it  is  rarely  that  two  samples  can  be  procured 
so  as  to  have  a  constant  melting  point.  In  many  of  the 
cases  beautiful  specimens  of  coloured  paraffine  candles 
are  shown,  and  we  believe  that  the  coal-tar  colours  have 
been  used  for  this  purpose.  It  has  lately  been  pointed 
out  that  the  fatty  acids  form  salts  with  rosaniline  of  a 
intense  tinctorial  power.  We  can  well  understand  that 
these  fatty  salts  would  be  applicable  to  the  colouring  of 
candles,  palmitic,  stearic,  and  oleic  acids  form  salts  with 
rosaniline,  and  the  writer  has  verified  the  reaction  with 
chrysaniline.  He  has  no  doubt  that  all  the  colours 
could  be  used  for  this  purpose  by  varying  the  manipu¬ 
lations.  From  the  small  quantity  requisite,  and  the 
organic  nature  of  the  pigments,  the  advantage  in  refer¬ 
ence  to  its  non-interference  with  the  illuminating  effects 
must  be  evident.  The  pigments  in  ordinary  use — viz., 
verdigris,  vermillion,  chrome  yellow,  &c.,  are  certainly 
not  very  desirable  in  this  respect. 

In  connexion  with  the  present  case,  we  must  mention 
the  interesting  case  of  Messrs.  J.  and  C.  Field,  of  Lam¬ 
beth,  one  of  the  original  manufacturers  of  paraffine 
candles.  They  also  invented  the  self-fitting  candles. 
But  a  still  more  important  invention  seems  to  have 
originated  with  them — viz.,  the  plaited  wicks,  which  are 
now  universally  used  throughout  the  world.  The  well- 
known  night-lights  seem  to  have  been  their  invention, 
the  first  of  them  being  made  of  wax.  As  this  is  essen¬ 
tially  an  age  of  art,  we  are  not  surprised  to  find  that  even 
candles  are  made  to  bear  designs  upon  their  surface — 
although  they  are  things  like  flowers,  made  only  to  look 
gay  for  a  brief  space.  Some  of  them,  though  most  gaudy, 
are  wanting  in  taste  ;  but,  on  the  other  hand,  there  is  a 
style  of  decoration,  generally  in  the  floral  way,  and 
painted  in  very  subdued  tones,  which  is  beautiful  in  the 
extreme.  The  paraffine  is  particularly  suited  for  this 
kind  of  decoration,  as  it  presents  such  a  pure  translucent 
background  to  the  colours.  There  are  some  very  fine 
specimens  exhibited  by  Messrs.  Taylor  and  Co.,  Leith, 
and  Rathborne  and  Co.,  Dublin;  the  latter  firm  being, 
we  believe,  the  only  manufacturers  of  paraffine  candles 
in  Ireland.  The  process  by  which  this  effect  is  produced 
is  simply  a  matter  of  transferring  the  painting,  which 
is  first  executed  upon  rice-paper  in  gum  and  colours, 
to  the  surface  of  the  candle.  Messrs.  Rathborne 
and  Co.  are  also  bleachers  of  wax,  and  exhibit  a 
specimen  of  pure  wax.  This  article,  it  is  almost  need¬ 
less  to  say,  would  be  almost  unsaleable  as  a  commercial 
product  in  the  present  day.  The  ordinary  white  wax 
always  contains  spermaceti,  or  some  other  substance' 
which  gives  it  its  white  translucent  appearance. 

AVe  think  we  are  right  in  stating  that  Price’s  Patent 
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Candle  Company  at  one  time  worked  Rangoon  naphtha 
for  paraffine  ;  bat  what  they  are  more  celebrated 
for  is  their  process  of  distilling  palm  and  other  oil  by 
which  that  substance  is  split  up  into  its  components, 
glycerine  and  the  fatty  acids,  the  latter  being  used  in 
their  candles.  It  was  this  firm  that  placed  pure  glycerine 
within  the  reach  of  the  commercial  public  ;  and  we  will 
even  go  further,  and  say  that,  until  they  produced  it, 
that  substance  was  unknown.  It  is  really  wonderful  to 
find  the  number  of  useful  manufactures  to  which  it  has 
been  since  applied. 

Lately  distilled  glycerine  has  been  found  in  the  market 
at  various  prices,  some  of  it  very  good,  and  some  equally 
bad.  A  German  specimen  which  has  come  into  the 
possession  of  the  writer  has  eviden  tly  been  decolorised 
with  chlorine.  For  most  of  the  applications  of  glycerine 
this  would  be  very  undesirable,  whilst  very  few  samples 
will  be  found  to  have  the  specific  gravity  of  Price’s. 

Sp.  gr.  at  6o°  F. 

Price’s  glycerine,  concentrated  upon  a 

water  bath . 1*256 

Price’s  glycerine,  as  met  with  in  com- 

niGrcG  i '^53 

German  glycerine,  very  firm  and  fine 

specimen . 1*173 

Common  German  glycerine  .  .  .  1*239 

English  plaister  glycerine  .  .  .  1*120 

It  is  even  necessary,  therefore,  to  take  the  specific 
gravity  into  consideration  in  connexion  with  the  price. 
One  vile  specimen,  said  to  have  come  from  the  Continent, 
was  examined  by  Mr.  Draper,  and  found  to  consist  of 
nothing  but  uncrystallisable  sugar.  This  firm  has  in 
their  case  candles,  coro-oleine,  coro-stearine,  specimens 
of  wood  shavings  used  in  night-lights,  in  order  to  escape 
the  paper  duty,  160  cuts  to  the  inch  board,  lubricating 
oil  from  Rangoon,  petroleum,  palm  nuts,  palmitic 
acid,  &c. 

Mr.  Hutchinson  exhibits  some  fine  specimens  of  car¬ 
bonate  and  bicarbonate  of  sodium — so-called  crystals  of 
bicarbonate  of  soda.  Of  course  it  is  understood  that 
they  are  pseudomorphous,  retaining  the  rhombic  form  of 
carbonate  of  sodium ;  they  are  very  beautiful  and  in¬ 
teresting  objects ;  also  some  very  fine  specimens  of 
caustic  soda  are  exhibited. 
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{Continued  from  page  10,) 

And  now,  in  reviewing  the  facts  which  have  been 
brought  before  us  in  an  examination  of  the  several  hydro¬ 
carbons  found  in  coal  gas,  the  conclusions  are — • 

1.  That  they  belong  to  different  groups,  or  series  of 
compounds,  in  which  the  proportion  ot  carbon  and 
hydrogen  rise  by  successive  increments  of  2  H-  2,  and  that 
the  amount  of  hydrogen  in  them  progressively  decreases. 

In  the  Marsh  gas  series,  for  example,  the  proportion  of 
hydrogen  is  always  two  more  than  the  carbon,  thus  :  — 
Marsh  gas,  or  Methyl-hydride,  C2H4 ;  Ethyl-hydride, 
C4Hg  ;  Propyl-hydride,.  C6H8  ;  Butyl-hydride,  C8Hl0  ; 
Amyl-hydride,  Cl0H12,  &c.,  all  of  which  are  found  in  the 
petroleums. 

In  the  next  series,  the  Alcohol  radicals,  which  may  or 
may  not  be  present  in  coal  gas,  the  praportion  of  hydrogen 
is  only  one  more  than  the  carbon,  thus  Methyl,  C2H3  ; 


Ethyl,  C4H5  ;  Propyl,  C6H7  ;  Butyl,  C8H9  ;  Amyl, 
CioHfi,  &c._  4 

In  the  third  series,  which  are  the  chief  constituents  of 
coal  gas,  the  Olefiant  gas  series,  the  proportions  of  carbon 
and  hydrogen  are  equal,  thus :  —  Methylene,  C2H2 ; 
Ethylene,  C4H4  ;  Propylene,  C6Hfl ;  Butylene,  C  H8  ; 
Amylene,  Cl0Hl0 ;  Capryolene,  C12ITl2,  &c. 

In  the  next  compound,  Acetylene  C4H2,  it  is  two  pro¬ 
portions  less  ;  and  in  the  Benzol  series  it  is  six  propor¬ 
tions  less,  thus  : — Benzol,  C12H6 ;  Toluol,  Cl4H8  ;  Xylol, 
C16H1o;  Cumol,  Cl8Hj2 ;  Cymol,  C20H12,  &c. 

And,  lastly,  in  the  Napthalin  series  it  is  at  least  twelve 
proportions  less. 

2.  We  notice  that  the  illuminating  power  of  these 
hydrocarbons  rises  in  proportion  to  the  amount  of  carbon 
contained  in  a  given  volume  of  them — marsh  gas  being 
the  weakest  and  naphthalin  the  strongest. 

3.  We  perceive  that  their  weight,  or  specific  gravity, 
rises  with  their  photometrical  value— marsh  gas  being  only 
about  half  as  heavy  as  atmospheric  air  (0*5531),  and 
naphthalin  four  and  a-half  times  (4*42)  ;  so  that,  if 
accidental  impurities  were  not  present  in  coal  gas,  the 
specific  gravity  of  it  would  furnish  a  good  indication  of 
its  quality. 

4.  We  remark  that  all  the  richer  hydrocarbons,  except¬ 
ing  acetylene  and  naphthalin,  are  easily  decomposed  by 
heat,  carbon  being  deposited,  and  a  weaker  quality  of  gas 
— generally  marsh  gas — produced.  It  is  manifest,  there¬ 
fore,  that  these  important  constituents  of  coal  gas  will  not 
bear  contact  with  the  red-hot  walls  of  the  retorts ;  and 
the  practical  conclusion  from  it  is  that  they  should  be 
swept  out  of  the  retorts  as  quickly  as  possible,  and  that 
the  temperature  of  the  retorts,  especially  of  the  upper 
parts,  should  be  as  low  as  possible ;  in  fact,  the  destruc¬ 
tion  of  these  bodies  is  not  by  the  temperature  to  which 
the  coals  are  subjected,  but  by  the  heat  of  the  upper  parts 
of  the  retorts  upon  which  the  distilled  gases  and  vapours 
impinge. 

5.  We  have  observed  that,  with  one  exception  (marsh 
gas),  all  these  hydrocarbons  are  freely  absorbed  by  chlorine, 
bromine,  and  strong  sulphuric  acid  ;  and  that  in  each  case 
a  very  similar  set  of  compounds  is  formed,  Dutch  liquor 
being  the  homologue  of  the  haloid  compounds.  This  in¬ 
dicates  the  difficulty  of  determining  the  photometrical 
value  of  gas  by  the  amount  of  condensation  with  chlorine 
or  bromine  ;  for  by  such  a  process  we  have  no  knowledge 
of  the  particular  hydrocarbon  condensed.  In  my  own 
experiments  I  find  that  the  condensation  may  be  very  dif¬ 
ferent,  even  when  the  gases  examined  have  the  same 
illuminating  power  ;  and,  conversely,  we  may  have  the 
same  amount  of  condensation  for  gases  of  very  different 
illuminating  powers  :  the  number,  therefore,  3*25,  which 
is  sometimes  taken  as  the  co-efficient  of  power,  is  alto¬ 
gether  unreliable. 

6.  We  notice  that  all  the  richer  and  more  condensible 
hydrocarbons  are  condensable  by  cold,  and,  therefore,  that 
gas  should  not  be  subjected  to  a  cold  of  .32°,  or  even  much 
below  50^  Fahr. 

7.  It  is  a  fact  that  water  has  little  or  no  influence  on  any 
of  the  hydrocarbons,  except  acetylene  ;  and  as  this  exists 
in  gas  only  to  a  very  small  extent,  there  is  little  or  no 
danger  from  a  copious  washing  of  the  gas  before  it  goes  to 
the  purifiers, 

8.  It  is  worthy  of  remark  that  the  hydrocarbons  are 
freely  absorbed  by  oils,  and  by  vulcanised  india-rubber 
tubing.  This  circumstance  should  be  taken  into  account 
in  testing  the  illuminating  power  of  gas,  for  I  find  that  a 
flexible  tube  of  about  30  feet  in  length  will  reduce  the 
power  of  a  weak  gas  to  the  extent  of  nearly  25  per  cent. 

9.  It  is  not  an  unimportant  fact  that  these  hydrocarbons 
consume  very  different  proportions  of  oxygen,  and,  there¬ 
fore,  vitiate  very  different  proportions  of  atmospheric  air  5 
and,  again,  the  explosive  power  of  coal  gas,  when  mixed, 
with  air,  is  much  affected  by  the  proportions  of  the  richer 
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hydrocarbons  present.  The  explosive  power  of  hydrogen, 
when  mixed  with  its  proper  proportion  of  oxygen  and 
fired,  is  about  2 6§  atmospheres;  of  marsh  gas,  about  38 
atmospheres  ;  of  olefiant  gas,  nearly  44^  atmospheres  ; 
of  propylene,  about  66  atmospheres  ;  and  butylene,  nearly 
89  atmospheres;  common  coal  gas,  in  exploding  with  its 
proper  proportion  of  oxygen,  exerts  a  pressure  of  about  34 
atmospheres  on  the  walls  of  the  containing-ch amber  ;  and 
the  proportion  of  air  which  is  capable  of  giving  the 
strongest  explosion  is  6^  times  the  bulk  of  the  gas. 

In  order  that  the  leading  properties  of  the  several  com¬ 
bustible  constituents  of  coal  gas  may  be  seen  at  a  glance,  I 
will  direct  your  attention  to  this  diagram,  where  I  have 


tabulated  not  only  the  known  constituents  of  gas,  but  also 
some  of  their  allies,  as  the  alcohol  radicals,  as  they'  are 
sometimes  called,  which  occupy  an  intermediate  place 
between  the  marsh  gas  and  the  olefiant  gas  series  of  com¬ 
pounds.  You  will  here  see  how  in  each  series  the  pro¬ 
portions  of  carbon  and  hydrogen  progressively  increase  in 
the  same  volume  of  gas  or  vapour,  and  how  also  the 
specific  gravity  of  the  gas  likewise  increases  ;  and  so  also 
does  its  illuminating  power,  and  its  vitiating  effect  on  the 
atmosphere.  In  this  last  respect  I  have  considered  that 
4  per  cent,  of  carbonic  acid  in  the  air  renders  it  irrespir- 
able.  You  will  also  note  the  proportions  in  which  the 
several  compounds  are  absorbed  by  water. 


Constituents  of  Coni  Gas  and  then'  Allies. 


Name. 


Hydrogen  . 

Carbonic  oxide 
f  Methyl-hydride 
1  Ethyl-hydride 

Marsh  gas  series  .  <  Propyl-hydride 

I  Butyl-hydride 
\  Amyl-hydride 
/  Methyl 
i  Ethyl . 

Alcohol  radicals  .  <;  Propyl 

|  Butyl . 

\  Amyl . 

!  Methylene  . 
Ethylene 
Propylene  . 
Butylene 
\”Amylene 
Acetyline  . 

/  Benzole 
Toluol  e 
Xylole 
Cumole 
Cymole 
Napthalin  . 


Benzole  series 


Symbol 

1  Volume 

Specific  ; 

Weight 

Volumes 

t 

Volumes  1 

Product  of 

t  Vnlnmp 

Volumes 

non tains 

Etravity  of  | 

of  a 

Soluble 

of 

of  Air 

or 

Formula 

Vol. 

Q. 

Vol. 

H. 

Gas  or  | 
Vapour. 

Cubic  Foot 
(Grains). 

u  100  Vols. 
of  Water. 

1 

Oxygen 
to  burn. 

Vol. 

co2. 

Vol. 

HO. 

vitiated 
by  i  Vol. 

H 

0*0 

1  -o 

0*069 

37*1 

**93 

°*5 

o 

I 

2*5 

C  0 

0-5 

0-5(0) 

0*967 

5*9*2 

2*43 

o*5 

I 

o 

27*5 

C2  Ht 

0*5 

2  "O 

°‘553 

296  -9 

3*9* 

2*0 

I 

2 

35’° 

C4  Hfi 

1  -o 

3*° 

1-037 

556-8 

0-50 

3*5 

2 

3 

67*5 

c(iH8 

i*5 

4-0 

1  -520 

8 16 -2 

O’OO 

5*° 

3 

4 

ICO'O 

C8  H10 

2-0 

5-0 

2-004 

1076-1 

0*00 

6*5 

4 

5 

132*5 

C ( nil 1 0 

2-5 

6  "o 

2-488 

1336-0 

0  "CO 

8  -o 

5 

6 

165-0 

03 II3 

i  -o 

3’° 

1  -037 

556*8 

5-08 

3*5 

2 

3 

67-5 

c4  h5 

2-0 

5-0 

2*004 

1076-1 

2*15 

6*5 

4 

5 

130-0 

CG  H: 

3*° 

7*° 

2-971 

*595*3 

O’CO 

9*5 

6 

7 

*97*5 

c8h9 

4*° 

9-0 

3  ’939 

2115-1 

0-00 

12-5 

8 

9 

262-5 

Ci0Hn 

S*° 

ii-o 

4-906 

2634-3 

o*co 

*5*5 

IO 

1 1 

327*5 

Co  h2 

0*5 

I’O 

0-485 

260-4 

O'CO 

*  *5 

i 

i 

32*5 

C4  h“4 

1  *o 

2*0 

0-970 

520-8 

16-15 

3*o 

2 

2 

65-0 

c6  h6 

i*5 

3’° 

i'455 

781-2 

0*00 

4*5 

3 

3 

97*5 

cs  H8 

2*0 

4-0 

r94o 

1041  -6 

0-25 

-6  "o 

4 

4 

130-0 

C10H10 

2'5 

5‘° 

2-425 

1302*0 

O'OO 

7 '5 

5 

5 

162-5 

C4H2 

I  *o 

1  -o 

0-898 

482-2 

100-00 

2*5 

2 

i 

62-5 

C 1 9H9 

3-0 

3'° 

2-695 

*47**3 

o’8o 

7*5 

6 

3 

187*5 

c14h8 

3*5 

4'° 

3**79 

1707  -o 

0*00 

9*° 

7 

4 

220*0 

c16hI0 

4*° 

5-0 

3-662 

1996-3 

0  -00 

10-5 

8 

5 

252*5 

c18h12 

4‘5 

6  ’0 

4*146 

2226  -2 

0*00 

I2'0 

9 

6 

2I5'0 

C20Hu 

5-0 

7-0 

4*630 

2486-1 

o°oo 

>3*5 

IO 

7 

3*7*5 

c20h8 

5  ’° 

4-0 

4-422 

2374*4 

0-00 

I2’0 

10 

4 

3***° 

3.  Impurities,  or  Objectionable  Constituents  of  Coal  Gas. 

These  are  Carbonic  Acid,  Oxygen,  Nitrogen,  Ammonia, 
Sulphide  of  Carbon,  Sulplio-hydrocarbons,  Sulphuretted 
Hydrogen,  Cyanogen,  and  Aqueous  \apoui. 

(a)  Carbonic  Acid  (C02).— This  gas  is  always  produced 
in  the  retorts  during  the  early  stages  of  the  carbonisation 

1  ii.  .  _ 1  . _ _  nr nnonfifv  <AT  thp  I 


elusion  that  1  per  cent,  mcarbonic  acid  in  common  coal 
gas  will  diminish  the  light  about  5  per  cent.  ,  and  that  2 
per  cent,  of  it  in  gas  will  reduce  the  power  of  14-candle 
gas  to  about  12-5.  In  the  case  of  the  jet,  a  mixture  of  5 
per  cent,  carbonic  acid  reduces  the  light  to  half.  It  is, 
therefore,  a  serious  impurity,  and  should  always  be  re- 


rf  co"A”d  if  Ss  are  velvet  the  quantity  of  the  moved  from  gas.  This  is  easily  accomplished,  for  carbonic 
ot  coal ,  ana  11^  rut  o  .  j  ^  CN  ftcid  is  soluble  at  common  temperatures,  in  its  own  volume 

of  water,  and  alkalies  absorb  it  very  freely.  Caustic  lime, 
for  example,  will  take  up  nearly  its  own  weight  of  the  gas  ; 
and,  as  I  have  already  said,  the  purification  should  always 
be  so  managed  that  lime  is  the  last  agent  through  which 
the' gas  passes  on  its  way  to  the  holders.  _  . 

Another  objectionable  property  of  carlbnic.  acid  is  its 
action  on  the  animal  system.  In  its  concentrated  state 
the  gas  is  absolutely  irrespirable,  and  it  kills  immediately 
by  causing  spasm  of  the  glottis.  Even  when  it  is  diluted 
■with  air  to  the  extent  of  1  in  10,  it  quickly  produces  In¬ 


gas  is  increased  by  the  action  of  the  red-hot  coke  on  the 
aqueous  vapour — hydrogen  and  carbonic  acid  being  pro¬ 
duced.  The  amount  of  the  gas  is  also  augmented  if  the 
exhauster  draws  air  through  the  pores  or  fissures  of  clay 
retorts.  This  gas  consists  of  carbon  and  oxygen  m  such 
proportions  that  a  volume  of  it  contains  half  a  volume  of 
carbon  vapour  and  a  volume  of  oxygen.  I  he  gas  is 
heavier  than  air  in  the  proportion  of  1-5202  to  1  ;  and 
'  it  is  not  only  incombustible,  but  it  also  checks  the  com¬ 
bustion  of  other  gases.  A  taper  is  immediately  extin- 

and  itehumBaverCydtoWnSmd4onb-  for"  a  short  tiTe!  in  A  i  sensibility,  and'an  atmosphere  containing  only  4  per  cent. 

xSSg  t  !  as 

§aS  tS  JhiJh  I  wdfnow  make  ^  Here  is  the  standard  flame  j  fort  which  arises  from  the  too  liberal  use  of  gas  in  badly- 
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my  own  bath-room,  will  charge  the  air  so  oppressively  with 
carbonic  acid  as  to  render  it  almost  irrcspirable.  On  one 
occasion  I  detected  3*5  per  cent,  of  carbonic  acid  in  the 
air  of  the  room  ;  and  I  need  not  say  that  this  is  a  dangerous 
quantity.  It  is  therefore  advisable  that  the  products  of 
the  combustion  of  gas,  when  it  is  burned  in  large  quantity, 
should  be  carried  out  of  the  room  ;  and  this  precaution  is 
applicable  to  every  illuminating  agent  which  vitiates  the 
atmosphere,  as  you  will  see  from  this  diagram  :  — 

Relative  Values  of  Illuminating  Agents , 

In  respect  of  their  Heating  and  Vitiating  Effects  on  the 
Atmosphere,  when  burning,  so  as  to  give  the  Light  of 
12  Standard  Sperm  Candles. 


/  Pounds  of  Water 

Heated 

Oxygen 

Consumed 

Carbonic  Acid 
Produced 

Air 

Vitiated. 

1° 

Fahrenheit. 

Cub.  Ft. 

Cub.  Ft. 

Cub.  Ft. 

Cannel  gas  « 

J95° 

3  ’3° 

2  ’O I 

5°‘2 

Common  do. 

2786 

5*45 

3*2r 

8o-2 

Sperm  oil  . 

2335 

4*75 

3‘3  3 

83'3 

Benzole  .  . 

232  6 

4*46 

3’54 

88*5 

Paraffin  .  .  . 

3619 

6*8 1 

4*5° 

I  12*5 

Camphine  . 

325i 

6*65 

4’77 

1 1 9 " 2 

Sperm  candles  . 

3517 

7 '57 

5‘27 

i3i‘7 

Wax  candles  . 

3831 

8*41 

5’9° 

i49'5 

Stearic  candles. 

3747 

8*82 

6*25 

156*2 

Tallow  candles. 

5054 

12*06 

8*73 

218*3 

The  mode  of  discovering  the  presence  of  carbonic  acid  in 
coal  gas  is  very  simple  ;  for  if  the  gas  is  passed  through  a 
little  lime  water  it  will  render  it  milky,  or  if  shaken  with 
a  solution  of  potash  the  amount  of  absorption  indicates  the 
proportion  present. 

(b)  Oxygen  (0). — This  comes  from  the  too  active  opera¬ 
tion  of  the  exhauster,  and  the  drawing  in  of  air  through 
the  retorts.  The  mischievous  influence  of  this  gas  on  the 
illuminating  power  of  coal  gas  will  be  seen  from  this  ex¬ 
periment,  where  I  will  pass  about  6  per  cent,  of  air  into 
the  burning  gas,  and  you  will  notice  how  seriously  the 
light  of  the  flame  is  destroyed'.  It  has  fallen,  in  fact,  to 
about  half  its  original  power.  The  following  are  the  pro¬ 
portions  of  light  lost  by  different  amounts  of  air  in  gas, 
supposing  the  light  to  be  100 


per  cent,  of  air  in  gas 

Light. 

2 

• 

• 

.  90 

5 

»  »»  • 

• 

• 

.  70 

7 

II  II  • 

t 

• 

•  52 

10 

1}  II  • 

• 

• 

•  34 

20 

II  II  • 

• 

• 

.  12 

40 

II  II  • 

• 

• 

.  1 

50 

II  II  • 

• 

• 

.  0 

The  test  for  the  presence  of  oxygen  in  coal  gas  is  a  little 
pyrogallic  acid  ;  and  in  operating  you  will  proceed  thus  : 
First,  agitate  a  known  volume  of  the  gas  with  a  strong 
solution  of  potash,  and  observe  the  loss  of  volume — that 
is,  due  to  carbonic  acid  ;  then  put  into  the  potash  solution, 
which  is  still  in  contact  with  the  gas,  a  little  pyrogallic 
acid,  and  again  agitate.  If  oxygen  be  present,  the  solution 
will  acquire  a  brown  colour,  and  the  further  diminution 
of  volume  is  due  to  the  absorption  of  oxygen.  I  ought  to 
say  that  the  gas  is  heavier  than  air  in  the  proportion  of 
1  to  1*1056  ;  and  100  volumes  of  water  will  absorb  about 
2*99  volumes  of  it  at  common  temperatures. 

(c)  Nitrogen  (N)  is  another  impurity  derived  from  the 
air  by  the  action  of  the  exhauster.  The  gas  has  no  very 
marked  influence  on  the  luminosity  of  the  flame,  beyond 
this— that,  in  expanding  under  the  influence  of  the  tem¬ 
perature  of  the  flame,  it  cools  it  somewhat  by  abstracting 
heat;  and  another  objection  to  it  is  its  power  of  forming 
nitric  acid  when  it  burns  with  the  gas.  There  is  no  ready 
test  for  the  discovery  of  this  gas.  It  is  a  little  lighter 
than  air— its  specific  gravity  being  0*9713  ;  and  it  is  but 
leebly  soluble  in  water — 100  volumes  taking  up  about 
1*48  volume  of  the  gas. 

(d)  Ammonia  (N  H3). — This  is  a  product  of  the  carbon¬ 
isation  of  the  coal,  and  it  may  exist  in  the  gas  in  a  free 


state,  or  combined  with  carbonic  acid.  A  volume  of  the 
gas  consists  of  half  a  volume  of  nitrogen  and  one  and  a 
half  volume  of  hydrogen.  Its  specific  gravity  is  0*5896, 
and  its  objectionable  properties  are  that  it  attacks  copper 
and  brass  fittings,  and  that  in  burning  with  the  gas  it  forms 
nitric  acid ;  and  that  it  is  a  purveyor  of  naphthalin,  and 
other  heavy  and  foetid  hydrocarbons  in  coal  gas.  The  gas 
is  readily  absorbed  by  water;  at  common  temperatures 
water  will  take  up  about  727  times  its  volume  of  the  gas. 
It  is  also  absorbed  by  dilute  acids,  and  by  many  neutral 
salts.  There  is,  therefore,  no  difficulty  in  removing  it 
from  gas.  The  test  for  it  is  moistened  turmeric  paper, 
which  becomes  red  in  less  than  a  minute  when  the  gas 
contains  no  more  than  1  grain  of  ammonia  in  100  cubic  feet. 

(e)  Bisulphide  op  Carbon  (CS4). — This  compound  is 
almost  invariably  present  in  coal  gas,  and  it  is  no  doubt 
formed  in  the  latter  stages  of  the  distillation  when  the 
temperature  is  high,  and  when  the  sulphur  liberated  from 
the  pyrites  comes  into  contact  with  the  incandescent  coke. 
The  vapour  of  bisulphide  of  carbon  is  very  heavy— its 
specific  gravity  being  about  2*6447  ;  and  its  volatility  is 
such  that  it  cannot  be  condensed  from  gas  by  cold.  It 
is  not  soluble  in  water,  but  it  is  freely  dissolved  by  alcohol 
and  ether,  and  by  the  volatile  and  fixed  oils.  TV  hen  the 
vapour  of  sulphide  of  carbon  is  mixed  with  aqueous 
vapour,  and  passed  through  a  red-hot  tube,  it  is  decom¬ 
posed,  and,  by  a  mutual  interchange  of  elements,  the 
sulphur  is  converted  into  sulphuretted  hydrogen,  and  the 
carbon  into  carbonic  acid.  It  is  also  decomposed  when 
it  is  passed  over  red-hot  lime,  or  baryta,  and  when  it  is 
broueht  into  contact  with  the  peroxides  of  the  metals  ■ 
as  of  iron,  manganese,  and  tin,  in  an  ignited  state ;  and, 
lastly,  I  may  say  that  it  is  absorbed  by  sulphide  oi 
ammonium,  and  that  it  is  decomposed  by*  an  alcoholic  or 
aqueous  solution  of  the  alkalies  in  the  presence  of  a 
salt  of  lead.  All  these  reactions  have  been  made  the 
basis  of  inventions  for  the  removal  of  bisulphide  of  car¬ 
bon  from  coal  gas.  Thus  the  solution  of  it  in  oil  is  the 
property  taken  advantage  of  in  the  process  of  Schom- 
berg,  who  proposes  that  the  gas  should  be  washed  with 
oil.  The  decomposition  of  it  at  a  red  heat  by  steam  is  the 
recent  suggestion  of  Mr.  Lewis  Thompson,  i  he  decom¬ 
position  byr  ignited  lime  is  the  process  of  Mr.  Bowditeh  ; 
and  its  solution  in  ammoniacal  liquor  is  the  plan  proposed 
by  your  president.  The  absorption  of  it  by  an  alcoholic 
solution  of  potash  or  soda  is  the  patent  of  Dr.  Stenhouse  ; 
and  the  decomposition  of  it  by  passing  it  through  a  solu¬ 
tion  of  oxide  of  lead  in  soda  is  the  process  of  Dr.  Angus 
Smith.  And,  although  none  of  these  processes  have  been 
found  to  be  absolutely  effective  in  practice,  yet  they  are 
all  more  or  less  so  ;  and  they  point  to  the  importance  of 
removing,  as  far  as  possible,  this  objectionable  impurity 
from  coal  gas  :  for,  in  the  act  of  burning,  the  sulphur  of 
the  bisulphide  is  converted  into  sulphurous  acid,  and  this 
by  further  oxidation,  in  the  presence  of  moisture,  soon 
becomes  sulphuric. 

'1  he  tests  for  the  discovery  of  this  compound  in  coal 
gas  are  very  numerous,  and  are  founded  on  the  reactions 
before  mentioned.  Dr.  E.  Herzog,  for  example,  recom¬ 
mends  that  the  gas  should  be  passed  through  a  strong 
solution  of  ammonia  in  alcohol,  to  which  a  few  drops  of 
sugar  of  lead  has  been  added  ;  and,  if  the  bisulphide  be 
present,  it  will  give  an  orange-red  precipitate.  Or  the 
gas  may  bepassed  into  an  alcoholic  solutionof  potash,  which 
freely  absorbs  the  bisulphide,  and  converts  it  into  xanthate 
of  potash,  which  produces,  with  a  solution  of  copper,  the 
characteristic  yellow  precipitate  of  xanthateof  copper;  and, 
when  boiled  with  a  little  sugar  of  lead,  it  produces  a 
brown  or  black  precipitate.  Dr.  Hofmann’s  test  for  bisul¬ 
phide  is  to  pass  the  gas  through  an  ethereal  solution  of 
triethylphosphine,  which  forms  with  it  a  compound  that 
crystallises  in  the  form  of  little  prisms  of  a  splendid  red 
colour.  But  the  easiest  mode  of  discovering  its  presence 
n  coal  gas,  and  also  of  determining  its  amount,  is  to  burn 
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the  gas  at  the  rate  of  i  foot  an  hour  from  a  Leslie  burner, 
and  to  carry  the  products  of  combustion  together  with 
ammonia,  into  a  glass  cylinder,  where  they  are  condensed, 
and  where  the  sulphur  is  afterwards  found  as  sulphate  of 
ammonia.  The  proportion  of  sulphur  thus  discoverable 
in  coal  gas  ranges  from  about  4  grains  per  100  cubic  feet 
in  the  better  kinds  of  cannel  gas,  to  about  40  grains  in 
the  worse  varieties  of  common  London  gas. 

(f)  Sulpho-hydrocarbons. — The  nature  of  these  com¬ 
pounds  has  not  been  determined,  but  there  is  good  reason 
for  concluding  that  sulphur  exists  in  coal  gas  in  other 
forms  than  as  sulphuretted  hydrogen  and  bisulphide  of 
carbon.  As  in  the  last  case,  however,  the  sulphur,  what¬ 
ever  may  be  its  form  of  combination,  is  discoverable  by 
the  combustion  process. 

(g)  Sulphuretted  Hydrogen  (HS)  is  but  rarely  pre¬ 
sent  in  coal  gas,  and  its  proportion  is  never  large.  The 
test  which  is  commonly  used  for  its  detection— namely, 
a  little  sugar  of  lead  on  paper— will  discover  the  millionth 
part  of  this  impurity. 

(h)  Cyanogen  (C2N). — This  compound  is  found  in  but 
very  small  proportion  in  coal-gas,  although  its  presence  is 
always  indicated  by  the  existence  of  sulpho-cyanogen  in 
the  water  of  the  meters.  It  is  a  constant  product  of  the 
carbonisation  of  coals,  and  its  proportion  increases  with 
the  amount  of  nitrogen  in  the  coal,  and  with  the  tempe¬ 
rature  at  which  they  are  distilled.  Nearly  the  whole  of 
the  cyanogen  is  condensed  in  the  hydraulic  main,  where 
it  unites  with  sulphuretted  hydrogen  and  ammonia,  and 
forms  sulpho-cyanide  of  ammonium — the  compound  which 
gives  the  rich  blood-red  colour  to  the  persalts  of  iron. 
But  a  trace  of  the  gas  escapes  condensation,  and  passes 
into  the  mains,  where  it  forms,  in  like  manner,  the  sulpho- 
cyanide.  In  its  pure  state,  cyanogen  is  a  colourless  gas, 
with  a  very  peculiar  odour,  and  it  is  a  deadly  poison.  It 
consists  of  a  volume  of  nitrogen  and  a  volume  of  carbon 
vapour  condensed  into  one  volume,  and  its  specific  gravity 
is  1-8006..  It  burns  with  a  pale  rose-coloured  flame,  and 
forms  twice  its  own  volume  of  carbonic  acid.  It  is  not 
easily  absorbed  by  water,  but  it  is  more  freely  taken  up  by- 
alcohol,  ether,  and  volatile  oils  ;  and  it  is  readily  absorbed 
by  alkalies  and  alkaline  sulphides.  It  is  this  "compound 
which,  uniting  with  iron,  forms  Prussian  blue,  and  so  gives 
the  blue  and  bluish-green  colour  to  the  spent  lime  (blue 
billy).  There  is  no  ready  test  for  the  recognition  of  the 
very  small  proportion  of  cyanogen  contained  in  coal-gas ; 
but  if  a. large  volume  of  gas  be  passed  through  a  tube 
containing  flints  moistened  wdth  an  alkali,  and  the  flints 
be  acidified,  they  will  acquire  a  blue  colour  if  iron  be 
present,  in  consequence  of  the  formation  of  Prussian  blue ; 
or  the  liquid  may  be  treated  with  a  little  sulphate  of  iron, 
and  then  acidified  wdth  sulphuric  acid,  when  it  will 
present  a  blue  colour. 

(i)  The  last  impurity  in  coal  gas  is  Aqueous  Vapour 
(HO),  the  proportion  of  which  varies  with  the  temperature. 
It  is  rarely  less  than  200  grains,  or  about  1037  cubic  inches, 
in  100  cubic  feet  of  gas,  and  it  rarely  exceeds  600  grains, 
or  3x11  cubic  inches,  in  the  100  feet.  The  influence  of 
this  impurity  is  not  very  striking,  although  the  tendency 
of  it  is  to  reduce  the  luminosity  of  the  flame  by  decom¬ 
posing  the  hydrocarbons  in  the  burning  gas. 

There  is  one  property  of  aqueous  vapour  which  has  not 
been  sufficiently  noticed,  but  which  is  the  chief  cause  of 
the  heat  and  discomfort  so  often  experienced  in  a  room 
where  gas  is  largely  consumed.  The  property  wdiich  I 
allude  to  is  that  of  absorbing  the  radiant  heat  from  the 
burning  gas,  and  so,  by  its  distribution  through  the  air, 
elevating  the  temperature  of  the  room.  ’When  much 
aqueous  vapour  exists  in  the  atmosphere— and,  as  you 
will  see  by  the  table  already  referred  to,  there  is  much  of 
it  produced  by  burning  gas — there  is  not  only  an  elevation 
of  temperature  by  the  absorption  of  the  radiant  heat  from 
the  gas-flame,  but  there  is  also  a  check  to  the  natural 
evaporation  from  the  surface  of  our  bodies,  and  the  per¬ 


spiration  collects  as  visible  moisture.  We,  therefore,  feelhot 
and  uncomfortable.  This  is  another  reason  why  the  products 
of  the  combustion  of  gas  should  be  removed  as  speedily 
as  possible  from  the  room  in  which  they  are  produced. 

And  now  I  have  but  little  time  left  for  the  discussion  of 
the  second  part  of  my  subject — namely,  the  means  to  be 
used  for  the  combustion  of  gas  so  as  to  secure  the  fullest 
amount  of  heat  or  light.  1  will,  liow’ever,  direct  your 
attention  to  two  or  three  experiments,  which  will  illustrate 
the  fact  that  the  light  of  a  flame  is  dependent  on  the 
number  of  minute  solid  particles  within  it,  and  on  the 
intensity  and  duration  of  their  ignition.  On  the  one  hand, 
if  I  take  hydrogen  gas,  which  contains  no  solid  particles, 
and  which  produces  no  solid  particles  in  the  act  of  burn¬ 
ing,  it  will  give  me  a  flame  of  no  appreciable  luminosity ; 
but  I  can  at  once  give  light  to  the  flame  by  sifting  solid 
matter,  as  magnesia  or  lime,  into  it ;  or  by  dosing  it  with 
benzole,  or  any  other  volatile  hydrocarbon  ,which  is  rich 
in  carbon.  Again,  I  have  here  the  oxyhydrogen  flame; 
it  is  barely  perceptible  until  I  direct  it  on  a  piece  of  lime, 
and  then  the  solid  particles  of  the  lime  become  intensely 
ignited,  and  a  vivid  light  is  the  result. 

On  the  other  hand,  if  I  destroy  the  solid  particles  of  a 
bright  flame  its  luminosity  disappears.  Let  me  blow  air 
into  gas,  as  I  can  easily  do  wdth  this  double  jet,  and  you 
will  perceive  how  completely  the  light  is  destroyed  ;  but 
the  temperature  of  the  flame  is  considerably  increased,  for 
I  can  now  easily  melt  and  burn  iron  with  it. 

The  difference,  therefore,  which  we  perceive  in  the  light 
evolved  by  different  flames  is  entirely  dependent  on  the 
different  proportions  of  solid  particles  contained  in  them. 
This  spirit  of  wine  and  this  sulphur  burn  with  little  or 
no  light ;  but  this  phosphorus,  and  this  magnesium  burn 
with  a  vivid  light ;  and  the  results  in  the  latter  case  are 
due- to  the  production  of  solid  particles  (phosphoric  acid 
and  magnesia),  which  are  intensely  heated.  So  again,  the 
electric  light  is  a  stream  of  heated  particles  of  carbon  flowing 
from  pole  to  pole.  I  have  not  time  to  enter  on  the  question  of 
the  relative  luminosity  of  these  several  flames,  but  you  will 
perceive  they  are  all  very  great ;  and  the  consideration 
which  flows  from  it  is,  that  when  vre  w  ish  to  obtain  the 
maximum  amount  of  light  from  any  quality  of  gas,  the 
object  should  be  to  detain  the  particles  of  carbon  in  an 
ignited  state  as  long  as  possible.  This  can  only  be  accom¬ 
plished  by  a  proper  adaptation  of  the  supply  of  air  ;  for 
if  the  supply  be  too  great,  the  particles  of  carbon  are  too 
quickly  burnt,  and  if  it  be  too  little,  they  escape  uncon¬ 
sumed'  as  smoke,  and  the  temperature  of  the  flame  is  re¬ 
duced.  You  will  see,  therefore,  that  there  is  no  one  burner 
which  is  suited  for  every  quality  of  gas,  unless,  indeed, 
the  supply  of  it  to  the  burner  is  regulated.  I  have  here -a 
number  of  contrivances  which  have  been  invented  for  the 
purpose  of  increasing  the  illuminating  power  of  a  poor  gas  ; 
but  they  are  all  contrivances  for  checking  the  supply  of 
air  to  the  flame,  or  for  diminishing  the  too  rapid  outflow 
of  the  gas.  I  regret  we  cannot  enter  further  upon  this 
subject,  and  that  I  can  only  show  you  by  this  diagram  how 
much  the  form  and  measurement  of  the  burner  affect  the 
quality  of  the  light : — 

Illuminating  Power  of  Common  London  Gas  (13 -candle), 
when  burned  from  different  Burners. 
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All  the  15-hole  burners  had  a  7-inch  chimney,  and  the 
was  burnt  at  the  parliamentary  rate  of  5  cubic  feet  per 
per  hour  ;  but  the  30  hole  burner  (Bengel)  had  an  8 -inch 
chimney,  and  the  gas  was  burnt  at  the  rate  of  a  little  less 
than  4  feet  per  hour,  and  the  illuminating  power  was  then 
calculated  to  5  feet.  It  is  evident,  therefore,  that  if  a  fixed 
quantity  of  gas — say,  5  feet  per  hour — is  to  be  passed 
through  the  burner,  the  burner  must  be  selected  to  give 
the  maximum  amount  of  light,  and  therefore  no  fixed 
measurement  of  burner  can  be  specified  ;  but  if,  on  the 
other  hand,  the  burner  is  a  fixed  instrument,  then  the 
quantity  of  gas  passing  it  in  a  given  time  must  be  left 
open,  and  the  supply  must  be  regulated  to  the  best  effect. 
This,  I  believe,  is  the  proper  and  the  fairest  means  of  esti¬ 
mating  the  illuminating  power  of  gas.  It  would  then  be 
said  that  with  a  certain  specified  burner — as,  for  example, 
the  Bengel — a  certain  amount  of  light  was  given  with  not 
more  than  a  certain  quantity  of  gas.  This  is  the  method 
employed  in  Prance.  In  Erdmann’s  gas-prover,  however, 
the  condition  of  things  is  reversed,  as  we  are  here  estima¬ 
ting  the  quantity  of  air  necessary  to  destroy  the  light  by 
burning  the  solid  carbonaceous  particles,  and  therefore  we 
should  experiment  on  the  gas  burning  at  a  given  rate — 
say,  0*84  cubic  foot  per  hour.  The  instrument  thus  gives 
reliable  indications  of  the  quality  of  the  gas,  as  may  be 
seen  from  this  diagram,  which  is  taken  from  the  experi¬ 
ments  of  Mr.  William  King,  of  Liverpool. 

Illuminating  Power  of  Gas  when  burned  at  a  given  Bate 
in  Erdmann's  Gas  Prover—viz.,  at  0*84  Hate  Cubic  Foot 
per  Hoxir. 
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The  general  laws  which  have  been  deduced  from  these 
facts  are,— 1.  That  with  all  burners  the  maximum  amount 
of  light,  in  the  case  of  common  gas,  is  always  secured  by 
burning  the  gas  at  a  pressure  of  from  o*8  to  0*12  of  an 
inch  of  water  at  the  orifices  of  ignition.  2.  That  with 
Argand  burners  of  15  holes  the  best  size  is  the  0*06  of  an 
inch  for  each  hole,  and  with  30  holes  the  measurement 
-should  be  the  0*024  °f  an  inch;  and  with  fish-tails  or 
union  burners,  the  holes  should  be  the  0*06  of  an  inch,  and 
the  slit  of  the  bat’s-wing  the  0*03  of  an  inch  wide.  3. 
That  the  consumption  of  gas  should  be  regulated  in  the 
Argand  to  a  little  below  the  top  of  the  chimney,  and  in 
the  fish-tail  and  bat  s-wing  it  should  not  range  beyond 
from  3~£  to  feet  per  hour.  4.  As  the  measurement  of 
the  burner  has  much  to  do  with  the  supply  of  air  to  the 
gas,  the  external  diameter  of  an  Argand  burner  with  1 5 
holes  and  a  7-inch  chimney  should  be  1*1  inch,  and  the 
internal  diameter  0*44  inch;  while  in  the  30-hole  burner 
and  8-inch  chimney  (Bengel),  the  external  diameter  should 
be  0*89  of  an  inch,  and  internal  diameter  0*35  of  an  inch  ; 
and  the  diameter  of  the  nipple  of  the  fish-tail  or  bat’s- 
wing  should  range  from  0*22  of  an,inch  to  0*35. 

.  These  are  the  leading  facts  to  be  kept  in  view ;  and  now, 
in  conclusion,  I  have  to  say  that  there  yet  remain  many 
important  points  for  consideration,  not  only  as  regards  the 
combustion  of  gas  for  economic  purposes,  but  also  as 
regai ds  the  chemistry  of  the  waste  products,  as  they  are 
called  in  the  manufacture  of  gas  ;  and  these  I  hope  to  have 
an  opportunity  of  elucidating. 

Dr.  Letheby  was  ably  assisted  in  his  lecture  by  Mr. 
who  provided  all  the  instruments  and  burners  used 
during  the  lecture. 


ACADEMY  OE  SCIENCES. 

June  26 — continued. 

M.  Persoz  contributed  another  extract  from  his  important 
memoir  on  the  molecular  state  of  bodies.  The  extract 
related  to  the  “  Solubility  of  Salts,”  and  contained  a 
refutation  of  the  laws  deduced  by  Dalton  from  his  experi¬ 
ments  on  solubilities.  These  laws,  which  are  supported 
by  recent  experiments  of  Playfair  and  Joule,  are  stated 
as  follows  : — 

1.  Anhydrous  salts  do  not  increase  the  volume  of  water 
in  which  they  are  dissolved. 

2.  Hydrated  salts,,  in  dissolving  in  water,  increase  its 
volume  by  an  amount  exactly  equal  to  the  water  the  salts 
contain.  The  above  laws  M.  Persoz  considered  to  be  in¬ 
compatible  with  the  principle  of  the  impenetrability  of 
matter,  and  he  undertook  a  series  of  experiments  to 
elucidate  the  question.  His  method  is  not  described  in 
this  extract,  but  a  table  of  results  is  given,  for  which  ive 
have  not  space.  We  give,  however,  the  conclusions 
arrived  at  by  the  experiments  : — 

1 .  When  an  anhydrous  or  a  hydrated  salt,  which  has 
not  the  power  of  fixing  water,  is  dissolved,  the  volume  of 
the  solution  is  equal  to  the  sum  of  the  volumes  of  the 
salt  and  water  brought  together. 

2.  The  solution  of  an  imperfect  salt  which  fixes  water 
is  always  attended  with  condensation,  but  this  condensa¬ 
tion  never  reaches  the  volume  of  the  salt. 

These  laws,  it  will  be  seen,  are  quite  opposed  to  those 
of  Dalton.  M.  Persoz  remarks  that  a  simple  relation 
always  exists  between  the  equivalent  of  a  salt  and  the 
water  which  serves  to  dissolve  it.  The  volume  of  a  satu¬ 
rated  solution  of  nitre  at  its  boiling  point  (1 3 1°  C.)  is  very 
nearly  represented  by  two  volumes  of  salt  and  one  volume 
of  water  ;  that  of  a  solution  of  plumbic  nitrate  at  roo°  C. 
by  one  equivalent  of  the  salt  and  sixteen  equivalents  of 
water. 

M.  Aristide  Berard  sent  a  communication  “  On  a  New 
Direct  Method  of  Producing  Cast  Steel  by  Means  of  Gases.” 
To  get  rid  of  the  impurities  of  iron  and  produce  his  steel, 
the  inventor  of  this  process  operates  on  the  melted  metal 
alternately  with  reducing  and  oxidising  agents,  in  the 
shape  of  gases.  Gases  are  also  employed  to  generate  the 
necessary  heat.  He  operates  in  a  sort  of  reverberatory 
furnace  with  two  soles  separated  by  a  bridge.  Coke  is 
placed  on  this  bridge  to  remove  free  oxygen.  While  air 
is  sent  through  the  metal  on  one  side,  the  other  is  treated 
with  a  mixture  of  hydrogen  and  carbonic  oxide  free  from 
sulphur.  After  fifteen  minutes  the  treatment  is  reversed. 
The  process  is  explained  thus : — During  the  period  of 
oxidation  part  of  the  iron  is  oxidised  to  protoxide  ;  the 
earthy  metals,  such  as  silicium,  aluminium,  calcium,  &c., 
are  also  oxidised  and  probably  combine  with  the  oxide  of 
iron  and  form  compound  silicates.  The  sulphur,  phos¬ 
phorus,  and  arsenic  also  oxidise  and  pass  away.  In  the 
period  of  reduction,  the  oxide  of  iron  is  reduced  and  the 
other  metals  remain  in  combination  with  the  silica  forming 
scoria,  which  swims  on  the  surface.  Any  sulphur,  phos¬ 
phorus,  or  arsenic  which  escaped  oxidation  will  now  form 
a  volatile  hydrogen  compound.  The  final  process  is  that 
of  decarburation,  effected,  we  presume,  by  the  air-blast. 
In  this  way  the  author  states  that  he  gets  cast  steel  of  first- 
rate  quality.  Manganese,  he  says,  plays  an  indefinite  part, 
the  certain  effect  of  which  is  to  facilitate  the  conversion 
of  the  iron  into  steel. 

M.  Marignac,  in  a  note  “  On  the  Constitution  of  Ilypo- 
niobic  Acid,  and  Tantalic  and  their  Association  in  Minerals,” 
states  that  he  has  experimentally  demonstrated  the  truth 
of  an  hypothesis  he  published  some  months  ago,  that  hypo- 
niobic  acid  has  the  formula  Nb205.  He  infers  this  formula 
from  the  constitution  of  the  fluoride.  He  recommends, 
however,  that  the  name  should  be  changed  to  niobic  acid, 
the  name  first  given  by  Rose.  The  pelopic  acid  of  the 
same  author  M.  Marignac  would  designate  niobous  acid. 
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Ihe  author  finds  a  large  proportion  of  tantalic  acid  asso¬ 
ciated  with  niobic  acid  in  columbite,  and  a  small  amount 
of  some  other  metallic  acid,  the  exact  nature  of  which  he 
has  not  yet  determined. 


July  3. 

M.  Hugo  SchifF  presented  a  note  “  On  the  Action  of 
Aldehydes  on  Ros aniline.”  The  author  has  experimented 
with  cenanthic  and  benzoic  aldehydes.  When  the  former 
is  added  to  crystallised  acetate  of  rosaniline  at  the  ordi¬ 
nary  temperature,  and  the  two  bodies  are  triturated 
together,  a  moist,  crystalline,  coppery-looking  mass  is 
obtained,  which  gives  with  alcohol  a  magnificent  blue 
solution.  Caustic  alkalies  precipitate  red  flocculi  of  a 
base  which  gives  crystalline  salts  with  acids.  The  base 
is  the  hexatomic  body  trioenanthylidene-dirosaniline. 


Benzoic  aldehyde  at  120°  gives  a  crystalline  product, 
having  very  similar  properties  to  the  foregoing.  The 
author  observes  that  the  substitution  products  furnished 
by  aldehydes  with  rosaniline  support  Dr.  Hofmann’s  views 
of  the  constitution  of  aniline  red  and  blue. 

M.  B.  de  Luna  sent  a  note  “  On  the  Deposits  of  Phos-. 
phate  of  Lime  in  Estr emadura .”  It  contained  some  rough 
analyses,  from  which  we  quote  the  amounts  of  tribasic 
phosphate  found  in  several  specimens.  Caceres :  Maxi¬ 
mum,  72*10 ;  minimum,  50*10.  Montanchez,  85*03.  The 
mines  from  which  these  specimens  have  been  taken  do  not 
belong  to  the  English  Company  ;  and  the  author  states 
that  he  has  felt  it  his  duty  to  call  the  attention  of  the 
Spanish  Government  to  the  misfortunes  that  will  result  if 
these  deposits  are  allowed  to  fall  into  the  hands  of 
Englishmen. 


NOTICES  OF  BOOKS. 


On  Radiation.  The  “  Bede”  lecture  delivered  in  the 
Senate-House  before  the  University  of  Cambridge  on 
Tuesday,  May  16,  1865.  By  John  Tyndall,  E.B.S., 
&c.,  &c.  London  :  Longman  and  Co.  1865. 

A  short  time  ago  the  University  of  Cambridge  did  itself 
an  honour  by  conferring  an  honorary  degree  on  Dr. 
Tyndall ;  and  in  return,  if  we  may  so*  say,  Dr.  Tyndall 
delivered  before  the  University  this  eloquent  lecture, 
and  illustrated  it  in  his  usual  brilliant  and  happy 
style.  The  subject  is  peculiarly  the  doctor’s  own,  and 
we  need  hardly  say  that  the  discourse  is  principally 
occupied  -with  those  important  researches  the  results  of 
which  have  been  communicated  by  the  author  to  the 
Boyal  Society  within  the  last  year  or  two.  These  results 
have  been  laid  before  our  readers  as  they  were  published, 
but  we  would,  nevertheless,  recommend  every  one  to 
re-peruse  them  as  brought  together  in  these  eloquent 
pages.  On  looking  for  an  extract,  we  find  none  that 
will  be  more  instructive  to  many  of  our  readers  than  the 
short  section  on  the  transmutation  of  rays,  the  conversion 
of  heat  into  light : — 

“Eminent  experimenters  were  long  occupied  in  demon¬ 
strating  the  substantial  identity  of  light  and  radiant  heat, 
and  we  have  now  the  means  of  offering  a  new  and  striking 
proof  of  this  identity.  A  concave  mirror  produces 
beyond  the  object  which  it  reflects  an  inverted  and 
magnified  image  of  the  object;  withdrawing,  for  example, 
our  iodine  solution,  an  intensely  luminous  inverted  image 
of  the  carbon  points  of  the  electric  light  is  formed  at  the 
focus  of  the  mirror  employed  in  the  foregoing  experiments. 
When  the  solution  is  interposed  and  the  light  is  cut 
awray,  what  becomes  of  the  image  ?  It  disappears  from 
sight,  but  an  invisible  thermograph  remains,  and  it  is 
only  the  peculiar  constitution  of  our  eyes  that  disqualifies 
us  from  seeing  the  picture  formed  by  the  calorific  rays. 


Falling  on  white  paper,  the  image  clears  itself  out ;  falling 
on  black  paper  two  holes  are  pierced  in  it,  corresponding 
to  the  images  of  the  two  coal  points ;  but  falling  on  a 
thin  plate  of  carbon  in  vacuo,  or  upon  a  thin  sheet  of 
platinised  platinum,  either  in  vacuo  or  in  air,  radiant  heat 
is  converted  into  light,  and  the  image  stamps  itself  in 
vivid  incandescence  upon  both  the  carbon  and  the  metal. 
Besults  similar  to  those  obtained  with  the  electric  light 
have  also  been  obtained  with  the  invisible  rays  of  the 
lime  light  and  of  the  sun. 

“  Before  a  Cambridge  audience  it  is  hardly  necessary  to 
refer  to  the  excellent  researches  of  Professor  Stokes  at 
the  opposite  end  of  the  spectrum.  The  above  results 
constitute  a  kind  of  complement  to  his  discoveries.  Pro¬ 
fessor  Stokes  named  the  phenomena  which  he  has  dis¬ 
covered  and  investigated  fluorescence  ;  for  the  new  pheno¬ 
mena  here  described  I  have  proposed  the  term  calorescence. 
He  by  the  interposition  of  a  proper  medium  so  lowered 
the  refrangibility  of  the  ultra-violet  rays  of  the  spectrum 
as  to  render  them  visible  ;  and  here  by  the  interposition 
of  the  platinum  foil  the  refrangibility  of  the  ultra-red 
rays  is  so  exalted  as  to  render  them  visible.  Looking 
through  a  prism  at  the  incandescent  image  of  the  carbon 
points,  the  light  of  the  image  is  decomposed,  and  a  com¬ 
plete  spectrum  obtained.  The  invisible  rays  of  the 
electric  light,  remoulded  by  the  atoms  of  the  platinum, 
shine  thus  visibly  forth,  ultra-red  rays  being  converted 
into  red,  orange,  yellow,  green,  blue,  indigo,  and  ultra¬ 
violet  ones.  Could  we,  moreover,  raise  the  original  source 
of  rays  to  a  sufficiently  high  temperature,  we  might  not 
only  obtain  from  the  dark  rays  of  such  a  source  a  single 
incandescent  image,  but  from  the  dark  rays  of  this  image 
we  might  obtain  a  second  one,  from  the  dark  rays  of  the 
second  a  third,  and  so  on — a  series  of  complete  images 
and  spectra  being  thus  extracted  from  the  invisible  emis¬ 
sion  of  the  primitive  source.” 

We  need  only  add  that  the  lecture  is  published  at  a 
price  that  makes  it  accessible  to  every  one,  and,  giving  as 
it  does  a  glowing  panorama  of  the  whole  subject  of 
radiation,  is  certain  to  be  eagerly  read  by  all  who  wish 
to  be  informed  of  the  facts  of  these,  perhaps,  most 
important  of  natural  phenomena. 


Poggendorf  sAnnalen  der  Physikund  Chemie.  No.  5.  1865. 

The  number  opens  with  the  second  part  of  a  very 
valuable  paper  by  Knoblauch,  “  On  the  Diffusion  of  Heat 
Rays.”  This  is  followed  by  a  contribution  to  “  The 
Knowledge  of  Nitride  of  Iron,”  by  Dr.  Stahlschmidt. 
The  author  first  notices  the  researches  of  Fremy  on  the 
origin  and  constitution  of  steel,  and  of  Berthollet, 
Thenard,  Savart,  and  others  on  nitride  of  iron.  He 
then  describes  the  method  by  which  he  obtained  the 
nitride.  This  was  the  process  of  Begnault  and  Fremy, 
who  pass  dry  ammoniacal  gas  over  ferrous  chloride,  which 
greedily  absorbs  ammonia,  forming  ammonio- chloride  of 
iron.  When  the  tube  containing  this  is  heated,  the  mass 
fuses  and  becomes  of  a  dark  colour,  ammonia  being  evolved. 
A  pale  yellow,  porous  mass  remains  behind,  from  which, 
on  the  application  of  a  stronger  heat,  nitride  of  iron  and 
sal-ammoniac  are  formed.  Simultaneously  a  large  quan¬ 
tity  of  hydrogen  escapes  in  consequence  of  an  evident 
decomposition.  The  composition  of  the  nitride  of  iron 
varies  somewhat  with  the  temperature  at  which  it  is 
formed,  and  in  general  the  higher  the  temperature  the 
smaller  is  the  proportion  of  nitrogen  it  contains.  To 
obtain  a  compound  of  constant  composition,  the  ferrous 
chloride  must  be  presented  to  the  ammonia  in  very  thin 
layers,  and  the  heat  applied  be  but  just  sufficient  to  vola¬ 
tilise  the  sal-ammoniac.  The  process  is  ended  when  no 
more  vapour  of  sal-ammoniac  is  evolved ;  and  then  the 
passage  of  ammonia  is  continued  a  short  time,  and  the 
tube  is  allowed  to  cool  filled  with  the  gas.  In  this  way 
nitride  of  iron  is  obtained  partly  in  thin  scales,  and  partly 
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as  a  grey  powder,  and  then  has  the  composition  N  Fe4, 
and  is  consequently  an  ammonium  in  which  all  the 
hydrogen,  is  replaced  by  iron.  The  formation  of  the 
nitride  is  explained  in  the  following  way : — Ammonia  is 
first  decomposed,  the  hydrogen  uniting  with  the  chlorine 
of  the  ferrous  chloride  to  form  hydrochloric  acid,  which 
on  its  part  combines  with  some  ammonia  to  form  sal- 
ammoniac.  The  iron  at  the  same  time  combines  with  the 
nascent  nitrogen  and  forms  the  nitride,  while  the  excess 
of  hydrogen  is  set  free.  This  mode  of  formation  is  the 
more  probable,  but  it  may  also  be  supposed  that  the 
nitrogen  and  iron  combine  directly  at  the  moment  they 
are  free,  according  to  the  following  equation  :  — 

4FeCl  +  2NH3  =  NFe4  +  4HCI  +  N. 

The  author  next  enters  upon  the  formation  of  the  nitride 
by  the  action  of  ammonia  on  metallic  iron,  showing  the 
influence  of  time  and  temperature  on  its  production,  and 
then  goes  on  to  describe  the  decompositions,  among  which 
we  find  the  following  : — The  iron  obtained  by  heating  the 
nitride  in  hydrogen  has  a  silver-white  colour,  is  extra¬ 
ordinarily  ductile,  and  so  soft  that  it  may  be  cut  with  ease 
by  an  ordinary  knife.  It  dissolves  in  acids  without  leaving 
any  residue,  and  is  certainly  the  purest  form  of  iron  yet 
prepared.  Its  specific  gravity  is  6 *03.  It  oxidises  in  the 
air  as  easily  as  ordinary  iron,  and  more  quickly  in  moist 
air  at  ioo°  or  120°  C.  It  possesses  also  the  property  of 
condensing  water  on  the  surface  wdien  in  contact  with 
atmospheric  air ;  nitride  of  iron  has  the  same  property. 
We  may  return  on  another  occasion  to  the  author’s  re¬ 
marks  on  Fremy’s  theory  of  the  formation  of  steel,  which 
occupies  the  remainder  of  the  paper. 

The  next  chemical  paper  is  by  Dr.  A.  Steinbeck,  “  On 
Stasfurtite,”  in  which  the  author  confirms  the  accuracy  of 
the  formula  of  Heintz  and  Gievert, — 

a(3MgO  4  4B0O3)  4  MgCl  4  HO. 

A  paper  “  On  the  Estimation  of  Carbonic  Acid  in  Coal 
Gas ,”  by  Rudorff,  follows.  The  author’s  method  is  only 
adapted  for  strict  analytical  purposes,  and  is  too  compli¬ 
cated  for  ordinary  examinations.  A  drawing  of  the 
apparatus  accompanies  the  account  of  the  method. 

The  next  paper  is  by  Rudolph  Weber,  “  On  several 
Compounds  of  Pentachloride  of  Antimony ,”  in  which  he 
describes  compounds  of  this  body  with  chloride  of  phos¬ 
phorus,  oxychloride  of  phosphorus,  chloride  of  selenium,  ' 
chloride  of  sulphur,  and  with  water. 

The  remaining  chemical  papers  have  no  particular  in¬ 
terest,  but  we  may  mention  one  by  G.  Tschermak,  “  On 
the  Chemical  Composition  of  Felspar which  may  be  worth 
the  attention  of  those  interested  in  mineralogy. 

Among  several  papers  of  physics  of  great  value,  we  may 
mention  one  “  On  a  New  Improvement  in  the  Mercurial  Air- 
pump ,”  by  J.  C.  Poggendorff,  which  is  illustrated  by  a 
drawing. 

Chemisches  Central  Blatt.  Nos.  25  and  26. 

The  only  novelties  we  find  in  these  two  numbers  are  a 
few  short  notices  of  things  of  practical  interest,  and  these 
we  transfer  to  our  “Miscellaneous.” 
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GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

1349.  H.  A.  Bonneville,  Rue  du  Mont  Thabor,  Paris, 
“  Improvements  in  hydrometers  for  ascertaining  the 
strength  of  spirits  and  the  specific  gravity  of  fluids.” — 
A  communication  from  C.  A.  Valson,  Rue  de  Pouthieu, 
Paris. —  Petition  recorded  May  15,  1865. 

1579.  J.  M.  Dentith,  Connah’s  Quay,  Flintshire,  North 
Wales,  “  Certain  improvements  in  the  manufacture  and 


production  of  chromate  and  bichromate  of  potash  em¬ 
ployed  in  dyeing  and  printing  woven  fabrics.” — June  10, 
1865. 

1662.  E.  Vignier,  Great  Tower  Street,  London,  “Im¬ 
provements  in  distilling  and  rectifying,  and  in  the  appara¬ 
tus  employed  therein,  parts  of  which  improvements  are 
applicable  to  steam  generators.” — June  20,  1865. 

Notices  to  Proceed. 

532.  T.  Routledge,  Sunderland,  and  T.  Richardson, 
Newcastle-upon-Tyne,  “Improvements  in  the  treatment 
and  utilisation  of  certain  products  obtained  in  the  manu¬ 
facture  of  paper  or  of  paper  stock.” — Feb.  25,  1865. 

599.  R.  A.  Brooman,  Fleet  Street,  “  Improvements  in 
refining  sugar,  and  in  apparatus  employed  therein.”  A 
communication  from  A.  Guillon,  Nantes,  France.” — 
March  3,  1865. 

788.  R.  A.  Brooman,  Fleet  Street,  “Improvements  in 
the  preparation  of  hydrated  oxide  of  chromium.”  A  com¬ 
munication  from  C.  Kestner,  Thann,  France. — March  21, 
1865. 

1393.  J.  A.  Coffey,  Gracechurch  Street,  “Improve¬ 
ments  in  distilling  apparatus.” — May  20,  1865. 

534.  F.  Claudet,  Coleman-street,  London,  “  Improve¬ 
ments  in  the  preparation  of  certain  iron  ores  or  residues 
for  use  in  the  blast  furnace.” — Petition  recorded  February 
25,  1865. 

572.  G.  H.  Barth,  Highfield  Villas,  St.  Pancras,  “Im¬ 
provements  in  condensation  and  refrigeration  of  vapours 
and  fluids.” — March  1,  1865. 

590.  W.  E.  Newton,  Chancery  ‘Lane,  “  An  improved 
process  and  apparatus  for  impregnating  wood  with  che¬ 
mical  solutions.” — A  communication  from  E.  Bazin  and 
J.  Hemery,  Rue  St.  Sebastien,  Paris. — March  2,  1865. 

61  x.  R.  A.  Brooman,  Fleet  Street,  “Improvement  in 
machinery  for  obtaining  motive  power  from  ammoniacal 
gas.”  A  communication  from  J.  Flandrin,  Paris.— 
March  4,  1865. 

629.  T.  Nicholson,  Gateshead,  county  of  Durham, 
“  An  improved  process  of,  and  apparatus  for,  making 
caustic  liquor  or  caustic  lees.” — March  6,  1865. 

668.  G.  F.  Ansell,  Russell  Square,  “An  improvedmode 
of,  and  apparatus  for,  ascertaining  and  indicating  the  pre¬ 
sence  of  explosive  gases.” — March  9,  1865. 

703.  J.  Webb,  Lawrence  Pountney  Lane,  London, 
“  Improvements  in  the  application  and  utilisation  of  certain 
materials  suitable  for  the  manufacture  of  paper.”  A  com¬ 
munication  from  J.  J.  Mouteiro,  Lisbon, — March  13,  1865. 

727.  W.  E.  Newton,  Chancery  Lane,  “Improvements 
in  apparatus  for  distilling  oils  and  other  liquids  from  coal 
and  other  substances.”  A  communication  from  W.  G. 
W.  Jaeger,  Baltimore,  Ma.,  U.S.A. — March  15,  1865. 


CORRESPONDENCE. 

Detection  of  Aconite. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  see  by  the  newspaper  reports  of  the  Pritchard  case 
that  Dr.  Penny  has  detected  aconite  by  chemical  means. 
Can  you  or  any  of  your  readers  tell  me  of  reliable  tests 
for  this  poison  ?  I  have  hitherto  laboured  under  the  im¬ 
pression  that  aconite  could  not  be  detected  chemically, 
and  should  be  glad  to  know  the  method  by  which  it  was 
identified.  I  am,  &c. 

Enquirer. 

London,  July  8. 

[We  believe  our  correspondent  is  mistaken.  Dr.  Penny 
relied  on  comparative  physiological  tests. — Ed.  C.  JV.] 


Koyal  Institution  of  (treat  ISritain. — General 

Monthly  Meeting,  Monday,  July  3,  1865. — The  manager, 
reported,  that  in  pursuance  of  the  deed  of  endowment, 
they  had  appointed  Thomas  Henry  Huxley,  Esq.,  F.R.S. 
to  be  Fullerian  Professor  of  Physiology. 


Miscellaneous . 
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MISCELLANEOUS. 


Meath  of  Dr.  Ihaniell. — We  regret  to  have  to 
announce  the  premature  decease  of  this  gentleman,  whose 
valuable  contributions  to  our  knowledge  of  the  economic 
botany  of  Western  and  Central  Africa  and  China  are  well 
known  to  many  of  our  readers.  His  latest  paper,  on  the 
kola  nut,  a  new  source  of  theine,  has  but  recently  appeared 
in  our  pages,  and  further  communications  on  the  same 
subject  were  promised.  But  incessant  labour  in  some  of 
the  most  unhealthy  parts  of  the  world  had  effectually 
broken  up  a  strong  constitution,  and  the  Doctor  died  on 
June  26  at  the  comparatively  early  age  of  47. 

TIi©  Mysterious  Meath  at  Mawlish. —  Dr.  W.  B. 

Herapath  has  forwarded  to  us  a  copy  of  the  Dawlish  Times 
containing  an  answer  to  the  letter  of  Mr.  W.  Herapath, 
sen.,  which  appeared  in  our  number  for  June  9.  We  have 
no  space  for  the  letter,  but  we  may  say  that  Dr.  Herapath 
believes  it  impossible  that  Mrs.  Williams  could  have 
swallowed  arsenic  and  strychnia  at  the  same  time.  His 
theory  is  that  the  deceased  first  took  the  arsenic,  and  find¬ 
ing  no  effects  in  three  or  four  hours  became  impatient,  and 
then  took  the  strychnia.  But  as  the  Doctor  found  no 
strychnia  in  the  stomach  he  supposes  that  she  spat  the 
greater  part  of  it  out,  and  yet  sufficient  remained  in  the 
mouth  to  cause  death  in  the  course  of  half  an  hour  or  so. 
How  it  was  that,  under  these  circumstances,  the  twenty- 
thousandth  part  of  a  grain  of  strychnia  which  Dr.  Herapath 
says  he  should  have  detected,  did  not  find  its  way  to  the 
stomach  we  are  unable  to  tell.  We  cannot  say  that  this 
letter  does  much  to  clear  up  this  “mysterious”  case, 
which,  however,  does  not  appear  to  us  so  very  mysterious. 

Tli©  Search  for  the  Philosopher's  Stone  in  1805. 

— Let  those  who  believe  that  the  hope  of  transmuting  the 
baser  metals  into  gold  expired  with  the  last  century, 
shrinking  from  the  glare  of  light  which  in  this  boasted  age 
dispels  all  idle  dreams,  read  the  following  advertisement, 
which  appeared  in  the  Times  of  April  4,  1865  : — 

“To  Students  in  Alchymy. — Any  gentleman  who 
may  require  an  Assistant  can  be  recommended  to  an  in¬ 
dustrious  foreigner,  who  has  studied  the  books  of  the 
alchemists  for  the  last  fifteen  years,  and  is  a  good  experi¬ 
mentalist.  He  is  now  in  Transylvania,  but  every  infor¬ 
mation  will  be  given  by  applying  to  Chas.  E.  Zimpel, 
M.D.,  182,  Marylebone-road.” 

Nor  is  the  search  now-a-days  confined  to  laboratory 
experiments.  Rumour  asserts  that  an  extraordinary  rise  in 
the  price  of  bismuth  which  occurred  last  year  was  caused 
by  the  purchases  of  a  joint  stock  company,  established 
for  the  purpose  of  carrying  out  on  a  large  scale  the  dis¬ 
coveries  of  a  gentleman  who,  it  was  understood,  had  suc¬ 
ceeded  in  perfecting  the  preparation  of  the  “Stomach  of 
Anthion,”  or  the  “  Sharpness  of  the  Eagle,”  or  whatever 
may  be  the  name  of  the  needful  alkahest.  Had  these 
modern  patrons  followed  the  examples  of  the  shrewd 
Medici,  who  sent  Augurellus  of  Rimini  an  empty  purse, 
they  had  contented  themselves  with  the  purchase  of  an 
iron  safe.  They  did  more.  Their  “  Subtle  ”  did  not  pro¬ 
fess  to  turn  all  metals  into  gold ;  their  spits  and  pans  and 
andirons  were  not  available ;  no  use  to  strip  the  churches 
of  their  coverings.  They  bought  bismuth.  Did  their 
imagination,  I  wonder,  like  Sir  Epicure’s  in  the  play,  run 
riot  among  pictures  such  “  as  Tiberius  took  from  Ele- 
phantis,”  among  mistresses  “with  great  smooth  marbly 
limbs,”  among  mists  of  perfume,  and  baths  “from  whence 
we  will  come  forth  and  roll  us  dry  in  gossamer  and  roses;” 
did  they  surround  themselves  with  poets  and  flatterers, 
“the  pure  and  gravest  of  divines,”  dream  of  Apician 
dainties  served  “  in  Indian  shells,  and  dishes  of  agate  set 
in  gold,”  and  of  raiment  “such  as  might  provoke  the 
Persian?” 

“  This  day  .  .  .  ingots,  and  to-morrow 
Give  lords  th’  affront. 


To-morrow  came  and  with  it :  — 

“  Is  all  lost,  Lungs  ?  will  nothing  be  preserved 

Of  all  our  cost  ?” — “  Faith,  very  little,  Sir  ; 

A  peck  of  coals  or  so  !” 

In  this  instance,  however,  the  result  was  not  quite  so 
lachrymose.  Still — even  counting  the  “  cure  for  the 
itch”  off  “  the  scraped  shards” — a  fiasco. 

There  is  time  enough  yet,  however,  in  this  nineteenth 
century  for  the  fulfilment  of  the  prophecy  made  by  the 
eminent  Gottingen  professor,  Dr.  Christopher  Girtanner, 
in  his  memoir  on  Azote  in  the  Annalcs  de  Chimie ,  No.  100, 
that  this  century  will  assuredly  give  birth  to  the  transmu¬ 
tation  of  metals,  when  every  chemist  and  every  artist  will 
make  gold  ;  when  kitchen  utensils  will  be  made  of  silver, 
and  even  of  gold,  which  will  contribute  more  than  any¬ 
thing  else  to  prolong  life,  poisoned  at  present  by  the 
oxides  of  copper,  lead,  and  iron  that  we  daily  swallow 
with  our  food.  ( Pettigrew .)  This  is  a  prosaic,  but 
eminently  practical  way  of  looking  at  the  rejuve¬ 
nescent  power  of  the  wonderful  Elixir,  and  one  likely 
to  prove  more  efficacious,  I  take  it,  in  retarding  the 
advances  of  old  age  than  that  method  to  which  is  attached 
the  name  of  the  unknown  Hermippus — puellarum  anhelitu. 
A.  Challsteth,  Notes  and  Queries ,  June  10,  1864. 

Trial  of  Ur.  Pritchard. — The  following  is  an 
abstract  of  Dr.  Maclagan’s  report  of  the  results  of  the 
chemical  investigation  in  the  case  of  Mrs.  Pritchard  : — 

“  I  made  a  trial  experiment,  in  presence  of  Dr.  Little¬ 
john  and  my  assistant,  Dr.  Arthur  Gamgee,  with  three 
drachms  of  the  deceased’s  urine,  and  obtained  from  this 
unmistakeable  evidence  of  the  presence  of  antimony.  Being 
obliged  to  go  to  London,  I  requested  Dr.  Gamgee,  in  con¬ 
junction  with  Dr.  Littlejohn,  to  carry  on  the  following 
preliminary  process  in  my  absence.  The  whole  contents 
of  the  intestines  were  evaporated  to  dryness  on  a  water 
bath,  so  as  to  obtain  a  solid  residue ;  one-half  of  this 
residue  was  digested  with  water  acidulated  with  tartaric 
acid,  and  filtered,  by  which  a  solution  measuring  two 
ounces  and  five  drachms  was  obtained,  in  which  any  anti¬ 
mony  present  in  the  intestines  would  be  found.  One  ounce 
of  this  fluid  was  subjected  to  a  stream  of  sulphuretted 
hydrogen  gas,  and  the  orange-yellow  precipitate  which 
formed  was  collected  on  a  filter  and  washed.  This  pre¬ 
cipitate,  and  the  remainder  of  the  tartaric  acid  solution, 
wrere  reserved  for  my  examination  on  my  return  to  Edin¬ 
burgh  on  the  24th  of  March.  I  then  subjected  these 
materials  to  the  following  examination.  The  orange-yellow 
precipitate  was  boiled  in  a  tube  with  pure  hydrochloric 
acid,  and  the  solution  thus  obtained  was  mixed  with  water, 
when  a  white  precipitate  formed.  The  fluid  containing 
this  precipitate  was  subjected  to  a  stream  of  sulphuretted 
hydrogen  gas,  and  again  gave  a  deposit  of  an  orange- 
yellow  colour. 

“  One  fluid  drachm  of  the  tartaric  acid  solution  was 
treated  by  Reinsch’s  method,  and  another  fluid  drachm 
W'as  treated  by  Marsh’s  process.  By  each  of  these  well- 
known  methods,  and  thus  operating  upon  a  quantity  of 
fluid  corresponding  to  a  forty-second  part  of  the  contents 
of  the  intestines,  I  obtained  unequivocal  evidence  of  the 
presence  of  antimony.  By  digesting  a  small  quantity  of 
the  dried  residue  of  the  intestinal  contents  with  distilled 
water,  filtering  and  subjecting  the  filtrate  to  Reinsch’s 
process,  I  readily  ascertained  that  the  antimony  was  here 
present  in  the  form  of  a  compound  soluble  in  water. 
There  are  only  two  preparations  of  antimony  occurring  in 
commerce  which  are  soluble  in  water ;  the  one  of  these, 
the  chloride,  is  a  strongly  acid,  dark-brown,  corrosive 
fluid,  totally  unsuited  for  internal  administration ;  the  other 
is  what  is  known  scientifically  as  tartarised  antimony,  and 
popularly  as  tartar  emetic,  a  colourless  substance,  possessed 
of  comparatively  little  taste,  and  in  daily  use  as  a  medical 
agent.  I  have  no  doubt,  and  shall  assume  in  the  follow¬ 
ing  statements,  that  the  antimony  found  in  Mrs.  Pritchard’s 
body  was  taken  in  this  form. 
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“  The  remainder  of  the  acid  solution,  amounting  to  one 
ounce  and  three  drachms,  was  subjected  to  a  process 
intended  to  determine  the  quantity  of  antimony  present 
in  the  contents  of  the  intestines  ;  but  though  the  presence 
of  this  metal  was  determined  with  the  greatest  facility,  I 
found  that  the  amount  yielded  by  the  materials  which  I 
used  was  too  small  to  enable  me  to  weigh  it  with  sufficient 
accuracy.  .  .  .  The  presence  of  antimony  having 
been  already  ascertained  in  the  urine,  the  remainder, 
amounting  to  seven  ounces,  was  employed  to  determine  its 
quantity.  .  .  .  The  quantity  of  sulphuret  was  readily 
weighed,  and  found  to  be  rather  more  than  one -tenth  of  a 
grain  (0*1078  grain).  This  corresponds  to  nearly  one- 
fourth  of  a  grain  (*‘218  grain)  of  tartar  emetic.  A  little 
more  than  half  an  ounce  of  bile  was  obtained  from  the 
gall-bladder.  By  Beinsch’s  process  50  minims  readily 
gave  an  antimonial  deposit.  The  remainder  of  the  bile, 

,  amounting  to  four  drachms,  was  used  to  determine  the 
amount  of  antimony  in  it,  and  it  yielded  sulphuret  of 
antimony  corresponding  to  more  than  one-tenth  of  a  grain 
(o *  1 2 1  grain)  of  tartar  emetic.  The  total  quantity  of  blood 
was  six  and  a-half  ounces.  One-half  was  subjected  to 
Reinsch’s  process,  and  readily  gave  evidence  of  the  pre¬ 
sence  of  antimony.  A  portion  of  the  liver,  weighing  less 
than  four  ounces  (1460  grains)  was  subjected  to  Beinsch’s 
process,  and  a  sufficient  amount  of  antimony  was  found 
to  coat  rather  more  than  four  square  inches  of  copper  foil. 
[Having  described  further  experiments,  the  report  goes 
on.]  I  obtained  an  amount  of  antimony  in  the  state  of 
sulphuret  (0*1234  grains)  corresponding  to  a  quarter  of  a 
grain  (0*25  gr.)  of  tartar  emetic,  the  amount  contained  in 
the  whole  liver  being  almost  exactly  four  grains  (3  *93  grs.). 
I  next  examined  the  remainder  of  the  solid  organs  removed 
from  the  body  of  Mrs.  Pritchard,  and  have  to  state  that  I 
have  found  more  or  less  of  antimony  in  the  whole  of  them. 
.  .  .  On  the  29th  of  March  I  received  from  the  hands 

of  J ohn  Murray,  Sheriff-officer,  Glasgow,  two  parcels  of 
clothes,  with  sealed  labels  attached  to  them,  with  a  view 
to  my  examining  some  stains  upon  them.  ...  I 
examined  such  of  the  stains  on  these  articles  as  appeared 
of  importance,  confining  my  experiments  to  a  search  for 
antimony,  and  I  have  to  state  that,  whilst  with  many  of 
the  stains  the  result  was  entirely  negative,  I  found  anti¬ 
mony  on  the  following: — 1st.  On  the  chemise,  from  a 
stain  obviously  of  discharge  from  the  bowels,  and  which 
had  been  marked  by  me  A.  2nd.  On  one  of  the  sheets, 
distinguished  by  me  as  No.  1,  in  a  stain  marked  by  me 
B.  3rd.  On  the  other  sheet,  distinguished  by  me  as  No.  2, 
in  a  stain  obviously  of  urine,  marked  by  me  A.  4th.  On 
a  toilet  cover,  in  a  stain  of  a  reddish  colour,  looking  like 
wine  stain.  Prom  the  experiments,  the  details  of  which 
are  given  above,  I  have  been  led  to  the  following  con¬ 
clusions  : — 

“  1  st.  That  Mrs.  Pritchard  had  taken  a  large  quantity 
of  antimony  in  the  form  of  tartar  emetic. 

“  2nd.  That  having  regard  to  the  absence  in  her  case  of 
any  morbid  appearances  sufficient  to  account  for  death, 
and  to  the  presence  in  it  of  a  large  quantity  of  a  substance 
known  to  be  capable  of  destroying  life,  her  death  must  be 
ascribed  to  the  action  of  antimony. 

“3rd.  That  it  is  most  unlikely  that  this  poison  was 
taken  in  a  single  large  dose.  Had  this  been  the  case,  I 
should  have  expected  to  have  found  some  more  decided 
evidence  of  irritant  action  in  the  mouth,  throat,  or  alimen¬ 
tary  canal. 

“  4th.  That  from  the  extent  to  which  the  whole  organs 
and  fluids  of  the  body  were  impregnated  with  it,  it  must 
have  been  taken  in  repeated  doses,  the  aggregate  of  which 
must  have  amounted  to  a  large  quantity. 

“  5th.  That  from  the  large  amount  found  in  the  liver, 
from  its  ready  detection  in  the  blood,  and  from  its  being- 
found  passing  so  copiously  out  of  the  body  by  the  bile  and 
urine,  it  is  probable  that  some  of  the  poison  had  been 


taken  at  no  greater  interval  than  a  period  of  a  few  days 
previous  to  death. 

“  6  th.  That  I  am  inclined  to  believe  that  it  had  not 
been  administered,  at  all  events  in  any  great  quantity, 
within  a  few  hours  of  her  death.  Had  this  been  the  case, 
I  would  have  expected  to  have  found  at  least  some  traces 
of  it  in  the  contents  of  the  stomach,  and  more  in  the  con¬ 
tents  of  the  intestines  ;  whereas  none  was  found  in  the 
former,  and  the  amount  found  in  the  latter  seems  to  be 
amply  accounted  for  by  the  bile  impregnated  with  the 
poison  discharged  into  them  from  the  liver. 

“  7th.  That  the  period  over  which  the  administration 
had  extended  cannot  be  determined  by  mere  chemical  in¬ 
vestigation,  but  must  be  deduced  from  the  history  of  the 
case,  with  which  I  am  unacquainted. 

“  Douglas  Maclagan.” 

Composition  of  the  Gas  of  some  Continental 


Cities. — 


Hydrogen 
Marsh  gas 
Carbonic  oxide 
Condensible  hydrocarbons 
Carbonic  acid  . 

Nitrogen  . 


Heidelberg.  Breslau.  Bonn. 

41*05  40*70  39*80 

40*71  39*82  43*13 

7*64  4*01  4*66 

7*28  4*96  4*75 

0*58  0*41  3*02 

2*75  io*io  4*65 


The  analyses  were  made  according  to  Bunsen’s  method. — 
Chem.  Cent.  Blatt .,  25,  399. 


To  Etch  in  Relief  on  Zinc  and  Gild  tlte 

Etching’. — Boettger  first  makes  a  solution  of  one  part 
of  dry  chloride  of  platinum  and  one  part  of  finely 
powdered  gum  arabic  in  twelve  parts  by  weight  in  water. 
With  this  solution  he  writes  on  clean  and  polished  zinc  with 
an  ordinary  goose  quill,  The  writing  immediately  appears 
black  from  the  deposition  of  platinum  black,  and  now, 
before  the  writing  is  dry,  the  plate  is  dipped  for  a  few 
moments  into  a  solution  of  aurocyanide  of  potassium. 
The  whole  plate  thus  becomes  covered  with  a  very  thin 
coating  of  gold  ;  but  if  it  be  placed  in  dilute  nitric  acid 
(one  part  of  acid  sp.  gr.  1*2  and  sixteen  parts  of  water) 
the  layer  of  gold  peels  off  the  zinc,  but  remains  fast 
adherent  to  the  platinum  writing.  This  part  of  the 
operation  may  be  assisted  by  rubbing  the  acid  on  the 
plate  with  a  soft  camel’s  hair  pencil.  By  continuing  the 
action  of  the  acid  the  writing-  may  be  obtained  in 
tolerably  strong  relief. — Journal  fur  Prakt.  Cherniy  ol.  94, 


p.  440. 


ANSWERS  TO  CORRESPONDENTS. 


Vol.  XI.  of  tlie  Chemical  News,  containing  a  copious  Index,  is  now 
ready,  price  ns.  od.,  by  post,  ns.  6d,,  handsomely  bound  in  cloth, 
gold-lettered.  The  cases  for  binding  may  be  obtained  at  our  Office, 
price  is.  6d.  Subscribers  may  have  their  copies  bound  for  zs.  6d.  if 
sent  to  our  Office,  or,  if  accompanied  by  a  cloth  case,  for  is.  Vols.  I. 
and  II.  are  out  of  print.  All  the  others  are  kept  in  stock.  Vol.  XII. 
commenced  on  July  7,  1865,  and  will  be  complete  in  z6  numbers. 


A  correspondent  asks  for  information  on  the  subject  of  albumen 
prepared  from  the  roe  or  peas  of  cod-fish,  and  used  in  the  printworks 
of  Alsace. 

Oxamide. — We  have  no  practical  knowledge  of  the  colour.  Fine 
levigation  might,  perhaps,  heighten  the  shade. 

D.  J.  0. — 1.  In  the  air  probably  some  would  volatilise  unchanged, 
and  some  would  bum  to  furnish  carbonic  acid  and  hydrogen.  The 
products  formed  when  atmospheric  air  is  excluded  have  not  yet,  so 
far  as  -we  know,  been  described,  z.  The  constituents  would  probably 
include  the  heavier  hydrocarbons. 

Lucy  asks  if  there  have  been  any  female  chemists.  Miss  Chenevix 
was,  we  believe,  the  only  lady  who  ever  exercised  her  abilities  on  the 
products  of  the  test-tube  and  the  crucible.  There  is  no  reason  why 
ladies  should  not  study  and  practise  chemistry,  and  there  are  many 
reasons  why  they  should  choose  this  science  to  occupy  their  leisure 
moments.  Surely  the  investigation  of  chemical  facts  would  be  more 
suitable  for  ladies  than  the  study  of  social  science,  surgerv,  and 
medicine. 

Received.— On  Chemical  Nomenclature,  and  Observations  on  some 
Points  in  the  Analysis  of  Potable  Waters,  by  Professor  W.  A  Miller 
F.R.S.,  <fec.  '  ’ 

Boolcs  Received.— “  A  Course  of  Practical  Chemistry,”  by  Dr. 
Odling ;  “Ophthalmic  Review,”  July, 
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On  the  Estimation  of  Uric  Acid ,  and  on  the  Amount 

contained  in  Human  Urine ,  by  Arthur  H.  Hassall, 

3LD.  Lond.,  Senior  Physician  to  the  Royal  Free 

Hospital.* 

The  quantity  of  uric  acid  contained  in  healthy  human 
urine  is  estimated  variously  by  different  analytical  and 
medical  authorities,  and  is  stated  to  range  in  the  twenty- 
four  hours  from  4*32  to  14*49  grains ;  the  mean  deduced 
from  the  principal  determinations  hitherto  made  amount¬ 
ing,  according  to  Parkes’s  table,  to  8 *57  grains.  Between 
these  two  extremes  there  is  a  wide  difference,  explained 
in  part  by  the  imperfect  observance  of  the  precautions 
necessary  for  the  estimation  of  this  acid  by  precipitation 
with  hydrochloric  acid. 

"With  a  view  to  determine  the  actual  amount  of  uric 
acid  present  in  healthy  urine,  and  guided  by  the  various 
facts  and  particulars  already  detailed,  I  have  myself  in¬ 
stituted  a  great  variety  of  experiments. 

The  smallest  quantity  of  uric  acid  obtained  in  any 
case  was  12*37  grains,  and  the  largest  40*5  grains,  the 
mean  of  the  whole  being  21*00  grains,  equal  to  about 
JRR  of  a  grain  to  each  pound  of  body  weight.  The  urea 
was  also  determined,  and  in  nearly  every  instance  in 
which  the  uric  acid  was  increased  the  urea  was  also  aug¬ 
mented  ;  and  taking  the  mean  amounts  obtained  of  these 
two  substances,  the  relation  is  as  1  part  of  uric  acid  to 
28  of  urea. 

The  amount  of  uric  acid,  therefore,  separated  by  me  is 
more  than  two  and  a  half  times  that  hitherto  obtained 
by  other  observers. 

It  might  be  urged  in  objection  that  the  deposits  ob¬ 
tained  did  not  consist  in  all  cases  entirely  of  uric  acid, 
but  in  part  of  urates.  No  doubt  in  some  instances  they 
contained  more  or  less  urate  and  earthy  phosphates  ;  but 
then  they  were  invariably  incinerated  and  the  amount 
of  ash  deducted,  so  that  this  objection  would  be  un¬ 
founded. 

Again,  a  further  objection  might  be  urged  that,  owing 
to  the  extent  to  which  the  evaporation  was  carried,  the 
precipitates  would  contain  a  sensible  amount  of  hippuric 
acid.  This  substance  was  therefore  also  sought  for. 
Many  of  the  larger  deposits  were  treated  with  alcohol, 
the  solution  evaporated  to  dryness  on  a  water-bath,  and 
the  extract  weighed ;  this  was,  however,  in  no  case  so 
considerable  as  to  reduce  materially  the  high  results  ob¬ 
tained.  The  dried  alcoholic  residue,  after  having  been 
weighed,  was  digested  with  strong  boiling  nitric  acid, 
the  liquid  evaporated  to  dryness,  and  the  product  heated 
in  a  glass  tube.  Had  hippuric  acid  been  present,  it 
w’ould  have  been  detected  by  the  bitter- almond-like 
odour  of  nitro-benzine  which  wrould  have  been  evolved, 
only  a  trace  of  which,  however,  was  in  any  case  percep¬ 
tible.  The  alcohol,  of  course,  abstracted  the  colouring 
matter  from  the  precipitates,  in  amount  not  inconsider¬ 
able,  as  will  be  shown  hereafter;  but  it  must  be  remem¬ 
bered  that  the  uric  acid  obtained  by  other  experimenters 
was  also  contaminated  with  that  substance. 

So  far  from  the  amounts  given  by  me  being  in  excess, 
large  as  they  are,  I  would  here  distinctly  state  my  belief 
that  they  really  fall  short  of  what  they  ought  to  be,  and 
this  for  several  reasons.  First,  it  is  scarcely  possible  to 
be  certain,  whatever  the  precautions  taken,  that  one 
obtains  the  whole  of  the  urine  voided  in  every  case ; 

*  Ab -tract  of  a  communication  in  the  Lancet ,  June  17,  1865. 
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second,  several  of  the  urines,  and  especially  those  first 
experimented  upon,  w7ere  not  evaporated  to  the  full 
extent  requisite  to  obtain  the  whole  of  the  uric  acid  ; 
third,  some  few  of  the  samples  were  evaporated  at  a 
somewhat  too  high  a  temperature ;  fourthly,  in  some 
instances  a  delay  of  two  or  three  days  ensued  before  the 
determination  could  be  proceeded  with.  I  am  therefore 
persuaded  that  the  real  mean,  instead  of  being  21*00 
grains,  is  nearer  24  grains. 

It  is  true  that  the  mean  of  these  results  furnishes  only 
18  grains,  but  then  the  mean  of  the  urea  is  but  488  grains. 
Now,  taking  the  mean  of  the  latter  to  be  512*4  grains  as 
usually  calculated,  and  increasing  the  uric  acid  in  the 
same  relative  proportion,  the  mean  would  be  raised  to 
1 8*77  grains  ;  but  the  mean  of  the  urea  actually  obtained 
by  myself  is  592  grains,  which  would  furnish  by  calcu¬ 
lation  21*8,  or  nearly  22  grains. 

It  is  only  by  following  out  the  process  in  all  its  details 
with  the  greatest  care  that  uniform  results  can  be  ob¬ 
tained,  and  that  the  whole  amount  of  uric  acid  contained 
in  any  urine  is  separated. 

In  the  next  place,  numerous  experiments  were  made 
with  a  view  to  determine  the  amount  of  uric  acid  in  the 
urine  in  various  cases  of  disease. 

The  smallest  amount  of  uric  acid  obtained  in  any  case 
was  8*74  grs.,  and  the  largest  no  less  than  40*5  grs.,  the 
mean  of  the  whole  being  20*00  grs.  In  a  case  of  Bright’s 
disease,  in  which  uric  acid  is  stated  to  be  usually  very 
deficient,  no  less  than  27*0  grs.  were  obtained. 

None  of  the  samples  analysed  by  me  contained,  in 
any  considerable  amount,  deposits  of  uric  acid  or  urates ; 
and  I  believe  that  urines  very  much  richer  in  uric  acid 
than  any  I  have  subjected  to  analysis  are  constantly  to 
be  met  with  in  disease,  and  which  would  furnish  on  the 
day’s  excretion  some  50  grs.  or  even  60  grs.  of  uric  acid. 
In  proof  of  the  foregoing  observation,  I  may  state  that 
I  obtained,  in  a  case  of  ascites,  from  5000  grs.  of  the 
urine  no  less  than  10*84  grs.  of  uric  acid,  or  nearly  one 
grain  to  the  ounce. 

Of  course,  during  evaporation  the  colour  of  the  urine 
becomes  deeper  from  concentration,  and  the  uric  acid 
precipitated  will  therefore  take  up  a  larger  proportion 
of  colouring  matter  than  it  would  do  in  a  very  pale  and 
dilute  urine.  The  uric  acid  obtained  from  concentrated 
urine  is  also  amorphous,  in  place  of  crystalline,  as  it  is 
when  thrown  down  from  dilute  urine,  and  it  is  therefore 
in  the  condition  best  suited  for  becoming  stained ;  it  is, 
moreover,  mixed  with  more  or  less,  urate.  The  colour  of 
the  uric  acid  deposits  obtained  from  evaporated  urine 
differs  greatly,  it  varying  from  pale  fawn  to  pink  and 
red,  according  to  the  character  of  the  urine  from  which 
they  were  obtained.  The  amount  of  acid  used  also 
affects  most  materially  the  colour;  thus  some  of  the 
urines,  to  which  different  quantities  of  the  acid  were 
added,  yielded  deposits  differing  greatly  in  colour.  In 
those  cases  in  which  the  largest  quantity  of  acid  was 
used  a  pink  precipitate  formed,  as  though  uroerytbine 
were  present,  although  the  experiments  on  the  same 
urine  with  the  smaller  amounts  of  acid  yielded  deposits 
of  a  fawn  colour.  This  result  I  have  observed  over  and 
over  again,  and  it  is  sufficiently  curious  to  deserve  to  bo 
recorded. 

The  alcoholic  extracts  treated  with  nitric  acid  effer¬ 
vesced  freely,  in  the  same  manner  as  uric  acid  does  under 
similar  circumstances.  This  reaction  may  possibly  be  in 
part  due  to  the  presence  of  hypozanthin. 

Be  termination  of  Uric  Acid  means  of 

Hydrochloric  Acid. — The  variable  and  uncertain  re¬ 
sults  hitherto  obtained  in  the  determination  of  uric  acid 
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by  means  of  hydrochloric  acid  are  due  not  so  much  to 
any  fault  in  the  process  itself,  as  to  a  want  of  strict  atten¬ 
tion  to  all  the  precautions  necessary  to  ensure  successful 
results. 

I  have  found  that  the  conditions  under  which  the 
determination  should  be  made  are  as  follow  : — 

ist.  The  quantity  of  urine  operated  upon  should  be 
large ;  if  possible,  not  less  than  5000  grains  should  be 
taken. 

and.  The  urine  should  be  perfectly  fresh,  especially  if 
it  contain  albumen,  sugar,  or  other  fermentable  matter. 

3rd.  The  evaporation  should  be  slowly  conducted  for 
the  two  first  thirds  of  the  amount  over  the  naked  flame, 
but  for  the  last  third  over  the  water-bath  the  rapidity  of 
evaporation  being  carefully  moderated  towards  the  close 
of  the  process. 

4th.  In  the  case  of  concentrated  urines — that  is,  of 
urines  having  a  specific  gravity  of  1016  and  upwards — 
the  evaporation  should  be  carried  to  the  extent  of  about 
one-fourteenth  the  bulk  operated  upon  ;  but  in  the  case 
of  urines  below  that  gravity  the  evaporation  should  be 
carried  to  even  one-eighteenth  or  one-twentieth. 

5th.  The  acid  should  be  added  only  after  the  urine  has 
been  evaporated,  and  when  it  has  become  cold,  50  grains’ 
measure  of  hydrochloric  acid,  of  specific  gravity  i-n, 
being  added  to  the  evaporated  residue  of  every  5000 
grains  of  urine  taken. 

6th.  That  since  the  results  are  so  materially  affected 
by  temperature,  and  if  the  determinations  are  made  in 
the  spring,  summer,  or  autumn,  the  evaporated  urine  to 
which  the  requisite  quantity  of  acid  has  been  added 
should  be  placed  in  an  ice-chest,  furnished  daily  with  a 
few  fresh  lumps  of  ice,  or  in  a  freezing  mixture,  and 
left  for  forty-eight  hours. 

7th.  That  the  evaporated  urine  containing  the  deposit 
of  uric  acid  should  be  filtered  through  pure  but  not 
too  fine  paper,  and  one  yielding  but  an  infinitesimal 
amount  of  ash.  Swedish  paper  is  usually  too  fine  for 
the  purpose. 

8th.  That  the  precipitate,  when  collected  on  the  filter, 
should  be  washed  with  cold  distilled  water,  applied  by 
means  of  a  small  wash-bottle,  the  same  amount  of  water 
being  employed  in  every  case — viz.,  400  grains — to  the 
precipitate  obtained  from  5000  grains  of  urine.  It  is 
desirable,  of  course,  that  as  little  water  should  be  em¬ 
ployed  as  possible,  on  account  of  its  solvent  action  on 
the  uric  acid.  The  experiments  I  have  detailed  in  this 
paper  show  that  the  rule  laid  down  by  Messrs.  Neubauer 
and  Vogel,  of  allowing  -oi  5  grains  of  uric  acid  for  every 
400  grains  of  filtrate,  is  one  which,  applied  to  the  urine, 
is  practically  destitute  of  foundation,  although  the  amount 
stated  represents  the  solubility  of  that  acid  in  pure  water. 
In  every  determination  the  filtrate  and  washings  must 
be  set  aside  for  a  few  days  in  order  to  see  if  any  further 
deposit  forms,  although  this  rarely  occurs  when  the 
urine  has  been  sufficiently  evaporated. 

9th.  That  the  filters  with  the  washed  precipitate 
should  be  partially  dried  by  placing  them  on  thick 
bibulous  paper,  then  transferred  to  the  water-bath,  and 
finally  weighed,  the  latter  operation  being  performed  in 
a  weighing  tube. 

10th.  The  filters  containing  the  uric  acid  should  be 
invariably  incinerated,  and  the  amount  of  ash  deducted. 

nth.  As  an  additional  precaution,  and  where  extreme 
accuracy  is  desired,  the  precipitates  prior  to  incineration 
should  be  digested  with  a  mixture  of  three  parts  of 
absolute  alcohol  and  one  part  of  spirit  of  wine.  The 


colouring  matter  thus  separated,  after  being  properly 
dried  in  a  water-bath,  should  be  weighed  and  the 
amount  deducted,  the  ash  obtained  by  calcination  of 
the  residue  insoluble  in  the  alcohol  being  likewise  sub¬ 
tracted. 

1.2th.  In  determining  the  uric  acid  in  cases  of  disease, 
it  is  essential  that  the  urine  should  be  previously  care¬ 
fully  tested  for  albumen,  and  this,  even  though  it  may 
be  in  small  amount,  should  be  completely  separated  ; 
otherwise  it  will  be  weighed  with  the  uric  acid,  and  so 
increase  the  apparent  amount.  In  such  cases  the  urine 
should  always  be  filtered  quite  hot,  or  some  of  the  uric 
acid  may  become  precipitated.  Again,  when  any  urine 
contains  a  deposit  of  either  uric  acid  or  the  urates,  it  is 
necessary  to  well  warm  the  urine  until  the  deposit  is  com¬ 
pletely  dissolved,  in  order  that  a  fair  average  sample 
may  be  obtained  for  precipitation. 

It  is  stated  in  books  that  the  occurrence  of  effervescence 
in  any  urine  on  the  addition  of  a  strong  acid,  as  nitric 
acid,  indicates  the  presence  of  carbonates.  There  never 
was  a  stronger  instance  of  an  inaccurate  statement  than 
this.  When  nitric  acid  is  added  to  hot  urine  in  a  test 
tube  more  or  less  effervescence  invariably  ensues,  and  in 
many  cases  it  is  most  copious  and  rapid,  and  causes  the 
liquid  to  overflow.  Now  this  effervescence  is  caused  by 
the  decomposition  of  the  uric  acid  by  the  nitric  acid, 
carbonic  acid  and  nitrogen  being  evolved.  In  this  fact 
I  had  hoped  to  have  been  able  to  found  a  process  for  the 
easy  estimation  of  the  uric  acid,  by  measuring,  in  pro¬ 
perly  graduated  tubes,  the  volume  of  the  gases  evolved. 

I  made  many  experiments  with  this  object,  but  I  found 
that  the  process  was  not  to  be  relied  upon,  and  that  it. 
was  subject  to  two  fatal  sources  of  error.  Thus  a  por¬ 
tion  of  the  colouring  matter  of  the  urine  on  the  addition 
of  nitric  acid  is  also  decomposed  with  effervescence  like 
uric  acid,  the  urine  when  heated  for  some  time  gradually 
losing  a  considerable  portion  of  its  colour  ;  and  secondly, 
when  a  mixture  of  urine  and  nitric  acid  is  subjected  to 
the  prolonged  action  of  heat,  the  urea  likewise  under¬ 
goes  decomposition,  carbonic  acid  being  evolved.  In  the 
absence  of  colouring  matter  and  urea,  the  uric  acid  may 
be  readily  determined  with  nitric  acid,  for  I  found  that 
when  uric  acid,  either  free  or  combined,  was  diffused  in 
hot  water,  it  readily  decomposed  on  the  addition  of  a  few 
drops  of  nitric  acid. 

A  fact  which  I  have  also  observed,  and  which  deserves 
to  be  recorded  in  this  place,  is,  that  when  nitric  acid  is 
added  to  a  hot  urine  the  mixture  very  quickly  becomes 
of  a  dark  or  brown-sherry  colour;  this,  by  ’prolonged 
boiling  of  the  mixture,  gradually  disappears,  leavtn«* 
the  urine  of  its  natural  straw  colour.  This  very  striking- 
change  of  colour  would  appear,  therefore,  to  be  due  to 
the  action  of  the  nitric  acid,  not  upon  the  true  colouring 
matter  of  the  urine,  but  upon  some  other  substance,  pos° 
sibly  hypozanthine. 

General  Ctmcleisiou*. — The  two  general  conclusions 
to  be  deduced  from  the  experiments  detailed  in  this  com¬ 
munication  are— 

ist.  That  the  whole  of  the  statistics  of  uric  acid  are 
destroyed  by  these  investigations.  There  is  not  a  sin  Me 
figure  or  quantity  given  which  can  be  regarded  as  by  any 
means  accurate  or  precise.  The  statements  made  as  to 
the  occasional  absence  of  uric  acid  from  human  urine  I 
believe  to  be  without  foundation. 

2nd.  I  hat  many  of  the  statements  made  respecting 
the. pathology  of  this  acid  require  re-examination  and 
revision . 

1  Wimpole-strect,  May,  1865, 
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Preparation  of  Liquor  Bismuthi. 

Mu.  T.  P.  Blunt  communicates  the  following  process 
to  the  Pharmaceutical  Journal  as  an  improvement  of 
that  of  Mr.  Bartlett,  which  appeared  in  our  pages  (vol. 
xi.,  p.  29)  : 

'l  ake  of  subcarbonate  of  bismuth,  2  oz. ;  citric  acid, 
ifoz. ;  nitric  acid,  3  oz.  ;  water;  solution  of  potash; 
spirit  of  wine, — of  each  what  is  sufficient.  Dissolve  the 
bismuth  in  the  nitric  acid,  add  sufficient  water  to  take 
up  the  nitrate  precipitated  (from  two  to  three  ounces)  ; 
carefully  avoiding  excess.  Dissolve  the  citric  acid  in  the 
solution  thus  formed  (which  will  not  be  perfectly  clear), 
and  add  gradually  solution  of  potash  (liquor  potassoe) 
until  the  mixture  is  only  faintly  acid,  and  gives,  after 
filtration,  but  a  slight  cloud  on  the  addition  of  more 
potash.  Filter,  collect  the  precipitate,  wash  slightly 
(the  presence  of  a  trace  of  nitrate  of  ammonia  in  the  pro¬ 
duct  is  of  no  consequence),  and  transfer  the  precipitate 
to  a  dish;  add  solution  of  ammonia  gradually,  until  the 
precipitate  is  dissolved  (a  little  oxide  will  remain)  ; 
filter.  Measure  4  fluid  drachms  of  the  solution,  add 
excess  of  sulphide  of  ammonium,  collect  the  precipitate 
on  a  counterpoised  filter,  wash,  dry,  and  weigh;  261 
grains  of  the  precipitate  thus  obtained  represent  237  of 
oxide  of  bismuth.  Dilute  the  whole  of  the  solution  with 
water  and  spirit  of  wine,  in  such  proportions  that  a 
mixture  of  1  part  of  spirit  with  7  of  water  shall  contain 
the  required  number  of  grains  (I  generally  prefer  4)  to 
the  drachm  of  solution.  In  the  above  process,  it  is  espe¬ 
cially  necessary  to  avoid  the  addition  of  an  excess  of 
potash,  which  appears  to  decompose  the  citrate  formed, 
and  precipitate  an  oxide  insoluble  in  ammonia,  and  this 
appears,  indeed,  to  take  place  to  some  extent  previously 
to  saturation  ;  a  slight  waste  is  therefore  incurred,  by 
leaving  the  solution  faintly  acid,  in  order  to  avoid  the 
formation  of  this  insoluble  precipitate. 

The  chief  points  in  which  I  am  indebted  to  Mr. 
Bartlett,  in  addition  to  those  mentioned  previously,  are 
the  following  : — 

1 .  The  substitution  of  carbonate  for  nitrate  of  bismuth. 
The  former  is  far  more  soluble  than  the  latter,  which  was 
used  by  me  in  consequence  of  its  supposed  greater  con¬ 
stancy  of  composition. 

2.  The  solution  of  the  precipitate  in  pure  ammonia. 
Before  the  appearance  of  Mr.  Bartlett’s  communication, 
a  mixture  of  citrate  of  ammonia  with  free  ammonia  was 
used,  and  heat  was  applied. 

3.  The  highly  important  addition  of  a  quantitative 
analysis.  A  margin  was  formerly  left  to  allow  for  loss 
(which  is  not  considerable)  in  the  manufacture,  and,  as 
above  stated,  the  nitrate  of  bismuth  was  used  as  a  more 
uniform  salt  than  the  carbonate. 

The  weak  points  in  Mr.  Bartlett’s  process  appear  to  be 
the  following  : — 

1.  The  great  acidity  of  the  solution  from  which  the 
citrate  of  bismuth  is  ultimately  separated  causes  the 
precipitation  to  be  extremely  imperfect;  there  is  conse¬ 
quently  great  waste  of  material  and  labour. 

2.  The  extreme  dilution  of  each  portion  of  the  acid 
bismuth  solution,  in  the  act  of  addition  to  the  solution 
of  citrate  of  potash,  seems  to  determine  the  precipitation 
of  basic  nitrate,  insoluble  in  ammonia,  before  the  double 
decomposition  necessary  to  the  formation  of  the  citrate 
can  take  place. 


PHYSICAL  SCIENCE. 


The  Expansion  of  the  Diamond  and  of  Crystallised 

Protoxide  of  Conner  under  the  Influence  of  Heat,* 
by  M.  H.  Fizeau. 

In  pursuing  ray  studies  on  the  propagation  of  light 
through  bodies  at  various  temperature,  I  was  led  to 
make  several  new  observations  on  the  expansion  of 
several  bodies  which  have  not  yet  been  studied  from  this 
point  of  vie  w. 

From  the  nature  of  the  results  obtained,  as  unforeseen, 
as  varied,  and  singular,  it  will  be  seen  that  it  would  be 
scientifically  interesting  to  multiply  as  much  as  possible 
such  determinations,  and  especially  to  apply  them  to 
natural  groups  of  bodies,  well  defined  either  by  their 
chemical  composition  or  their  crystalline  form,  so  as  to 
follow,  under  the  most  varied  circumstances,  the  modifi¬ 
cations  to  which  this  order  of  phenomena  is  susceptible, 
and  to  discover,  if  possible,  by  what  law  they  are  regulated. 

The  field  of  these  researches  is  evidently  of  great 
extent,  and  but  a  very  limited  portion  has  as  yet  been 
explored.  However,  there  are  already  a  certain  number 
of  amorphous  or  crystallised  bodies,  especially  those 
which  crystallise  in  the  regular  system,  whose  expan¬ 
sions  have  been  determined  by  the  method  employed  in 
these  researches,  and  in  which,  by  means  of  the  length 
of  the  wave  of  light,  the  most  minute  changes  of  volume 
in  bodies  only  a  few  millimetres  thick  may  be  estimated. 

I  will  not  here  enter  into  the  details  of  the  various 
important  improvements  suggested  by  experience,  made 
in  the  apparatus,  but  will  reserve  them  for  another 
memoir  containing  the  whole  of  the  observations. 

In  order  accurately  to  ascertain  the  temperature  of 
the  body  experimented  upon,  the  small  steel  tripod  sup¬ 
porting  it  was  placed  between  tw’o  concentrical  stoves 
of  thick  copper,  by  which  means  the  heat  was  uniformly 
distributed,  and  the  height  of  the  temperature  very 
accurately  taken.  Further,  the  displacement  of  the 
fringes  or  rings  at  the  surface  of  the  body,  during  the 
changes  of  temperature,  was  watched  with  a  small  lens, 
and  thus  very  precisely  estimated. 

Among  the  bodies  of  which  I  have  determined  the 
expansion,  two  present  a  remarkable  phenomenon  which 
has  not  hitherto  been  observed  in  any  other  body ;  this 
is,  an  expansion  so  slight  at  low  temperature  that  great 
care  and  special  observations  were  requisite  to  detect 
and  exactly  measure  it.  Ihese  two  bodies  are  the 
diamond  and  protoxide  of  copper,  both  crystallising  in 
the  regular  system,  translucent,  and  with  the  highest 
indexes  of  refraction,  but  differing  from  each  other  in 
composition  and  in  their  chemical  and  physical  proper¬ 
ties.  Moreover,  not  only  is  the  expansion  very  slight  in 
these  two  substances,  but  it  very  rapidly  decreases  as 
the  temperature  becomes  lower,  exactly  as  "with  water 
at  about  its  maximum  of  density ;  so  that  it  would,  by 
analogy,  appear  that  these  two  solid  bodies  might  present 
the  phenomenon  of  a  maximum  of  density — that  is  to 
sa}T,  that  their  co-efficient  of  expansion,  first  positive,  and 
decreasing,  would  become  nothing  at  a  certain  tempera¬ 
ture,  and  then  negative. 

The  determinations  hitherto  made  agree  well  with 
this  supposition,  and  render  probable  the  existence  of 
a  maximum  of  density  for  the  diamond  and  for  oxide  of 
copper. 

The  following  are  the  results  of  experiments 

Diamond. — The  first  observations  were  made  on  a 
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large  plate  of  diamond  1*5  mm.  thick,  for  which  I  am 
indebted  to  the  kindness  of  M.  Halpen  ;  then  on  several 
stones  variously  cut,  and  among  others  on  a  beautiful 
brilliant  procured  for  me  by  M.  Mellerio.  I  thus  observed 
the  very  slight  expansion  of  this  substance,  and  found 
that  the  co-efficient  of  expansion  diminishes  rapidly 
with  the  temperature ;  but  to  obtain  precise  measure¬ 
ments  of  these  always  very  slight  expansions  it  is  neces¬ 
sary  that  the  diamond  should  unite  certain  conditions  of 
size,  as  well  as  of  dimension  and  parallelism  in  the  cut 
faces,  conditions  which  are  perfectly  realised  in  one  of 
the  most  valuable  stones  in  the  museum  collection.  This 
beautiful  stone,  which  has  a  slightly  yellow  tint,  weighs 
i*94  gr.,  and  is  *625  mm.  thick.  The  administration 
of  the  Museum  having  entrusted  it  to  me  to  determine 
its  expansion,  I  took  eleven  series  of  measurements, 
each  comprising  eleven  distinct  observations  made  at 
different  points  of  the  stone,  and  at  temperatures  between 
i8e  and  770. 

From  these  experiments  it  would  appear  very  pro¬ 
bable  that  the  diamond  has  a  maximum  density  at 
about  38*8°. 

In  the  above  only  the  linear  expansion  has  been  con¬ 
sidered  ;  now,  the  crystals  of  the  regular  system,  as  the 
diamond  and  oxide  of  copper  expand  equally  in  all  direc¬ 
tions  (Mitscherlich) ;  to  ascertain  the  cubical  expansion, 
the  linear  expansion  must  be  multiplied  by  three. 

Crystallised  Protoxide  ©f  Copper. — The  crj^stals 
of  this  substance  are  sometimes  remarkably  transparent 
to  red  light. 

I  cut  a  small  crystal  of  this  body  into  a  prism,  and 
found  that  it  refracted  the  light  much  more  than  the 
diamond.  For  its  refraction  index  with  the  most  re¬ 
frangible  red  ray  which  traversed  the  substance  I  found 
11  —  2-8984;  and  with  the  simple  red  ray  emitted  by 
lithia  vapour  in  a  flame  n  —  2*8489. 

Two  sufficiently  pure  crystals  from  Chessy  (Rhone), 
one  octahedral  the  other  dodecahedral,  being  in  some 
parts  transparent  to  red  light,  were  experimented  upon  ; 
their  thickness  was  9*844  and  10*570  mm. 

Six  series  of  measurements  of  twelve  observations 
each  gave  concordant  results,  and  showed  decisively 
that  the  expansion  of  oxide  of  copper  is,  especially  at 
low  temperatures,  much  less  than  that  of  the  diamond  ; 
and  furthermore,  that  the  value  of  the  co-efficient 
also  varies  more  rapidiv,  so  that  this  co-efficient  becomes 
rapidly  smaller  as  the  temperature  decreases,  and  tends 
to  become  null  at  a  higher  temperature  than  the  diamond, 
the  increases  of  the  co  efficient  being  always  in  propor¬ 
tion  to  the  increase  of  heat. 

Up  to  the  present  time  we  know  only  of  water  and 
some  saline  solutions  — that  is  to  say,  of  bodies  in  a 
liquid  state,  which  present  the  phenomenon  of  the 
maximum  of  density ;  the  existence  of  a  phenomenon 
of  this  kind  in  solid  bodies  ought. to  introduce  new  data 
to  the  theories  relative  to  heat,  and  throw  a  light  021  the 
molecular  constitution  of  bodies. 


Encaustic. — Rocklin  gives  the  following  process  : — 
Moist  plaster  of  Paris  is  painted  with  water  colours  as 
usual.  When  the  design  is  perfectly  dry  it  is  painted 
over  with  a  hot  solution,  of  wax  and  resin,  and  this 
coating  is  burnt  in  with  a  strong  heat.  The  wax  sinking- 
in  fixes  the  colour,  and  gives  together  with  its  compound 
with  resin  a  solid  transparent  surface  which  effectually 
protects  the  painting  from  injury  by  damp  or  dust,  the 
colours  at  the  same  time  being  greatly  heightened  and 
improved, —  Chem.  Cent.  Blaft .,  26,  415. 
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Chemical,  Flsanssaccutical,  ami  Other  Ex- 
kibitors  iia  the  British  Department  not  already 
noticed. — J.  Barrington  and  Sons,  Dublin,  soap,  candles, 
and  chemicals  used  in  the  manufacturing  of  the  same. 

Bewley  and  Draper,  Dublin,  mineral  w*aters,  per¬ 
fumery,  pharmaceutical  preparations,  and  wines. 

British  Seaweed  Company,  series  illustrating  Stan¬ 
ford’s  patent  method  of  making  iodine,  &c.  The  speci¬ 
mens  in  this  case  have  become  disarranged. 

Bryant  and  May,  London,  patent  safety  matches 
without  phosphorus. 

Cooney  and  Co.,  Dublin,  starch,  dextrine,  laundry 
blues,  aud  samples  of  the  raw  material. 

J.  and  C.  Hare,  Bristol,  painters’  colours. 

Hirst,  Brook,  and  Tomlinson,  Leeds,  acetic  acid 
and  acetates,  wrood  naphtha,  artificial  fruit  essences, 
varnishes,  &c. 

Johnson  and  Sons,  Basinghall-street,  London,  a 
similar  case  to  Johnson,  Matthey,  and  Co.,  but  upon  a 
small  scale.  The  specimens  in  this  case  are  very  fine  ; 
it  contains  refined  antimony,  bismuth,  cadmium,  and  tin. 

Kane,  Dublin,  sulphate  of  sodium,  sulphuric  acid,  and 
bleaching  powder. 

Lewis,  Dublin,  perfumery,  &c. 

McMaster  and  Hodgson,  Dublin,  rape  oil,  linseed  oil  5 
cakes,  meals (?),  and  seeds  from  which  they  are  manu¬ 
factured. 

Mawson  and  Swan,  photographic  collodion  and  other 
preparations. 

Piesso  and  Lubin,  London,  perfumery,  odoriferous 
gums,  fragrant  woods,  and  plants. 

Pulford  and  Co.,  London,  magnetic  paints. 

L.  Simon,  Nottingham,  bronze  powders. 

Taylor  and  Co., Leith, stearicacid, paraffine, candles, &c. 

S.  and  W.  Tudor,  London,  white  and  red  lead,  litharge, 
and  orange  lead. 

J.  and  J.  Colman,  London,  starch,  coloured  starch, 
mustard,  and  oil  of  mustard. 

Bewley,  Hamilton,  and  Co.,  Dublin,  some  small  but 
extremely  fine  specimens  of  chemical  and  pharmaceutical 
products.  The  aloine,  granulated  sulphate  of  iron,  and 
a  few  others  should  have  been  left  out;  they  do  not  add 
to  the  appearance  of  what  is  otherwise  a  very  good 
and  evidently  genuine  collection. 

Boileau  and  Boyd,  a  good  general  collection. 

Patent  Peat  Company,  Dublin,  compressed  peat. 

Gossage,  scented  soaps. 

British  and  Foreign  Safety  Fuse  Company,  patent 
safety  fuse  for  blasting. 

Patent  Wax  Soap  Factory,  soap  made  under  Kottula’s 
patent,  said  to  be  manufactured  from  the  Japan  wax. 

In  Section  3  we  have  : — 

Glorney,  Dublin,  mustard  oil,&c. 

Hart,  London,  isinglass.  One  quarter  of  a  pound  of 
isinglass  is  shown  cut  into  50,000  shreds,  which  would 
extend  over  seven  and  a-half  miles  if  connected.  Speci¬ 
mens  of  swimming  bladders,  &e. 

In  Section  10  — 

J.  E.  Grisdale,  London,  machine  for  washing  photo¬ 
graphic  prints. 

Meagher,  London,  photographic  cameras,  Ac. 

Noton,  Salford,  machine  for  beating  up  albumen, 
vacuum  plate  holder,  dissolving  tap  for  alternately 
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admitting  oxygen  and  hydrogen  to  tlie  burners  of  dis¬ 
solving  view  lanterns. 

Ottcv, ill,  Collie,  and  Co.,  London,  cameras. 

Solomon,  London,  cameras. 

Warner,  London,  camera  stand. 

Section  28  :  — 

India-rubber,  Gutta-percha,  and  Telegraph  Company, 
Essex,  St.  Denis,  France,  and  Menin,  Belgium,  articles 
in  india-rubber,  See.,  submarine  cables,  &c. 

Ivlin  era  Is  and  ]?[etallm*g‘icsal  operations. — 
Ireland  is  essentially  a  mineral  country,  although  this 
fact  has  only  received  credence  within  the  last  year  or  so. 
The  I  rish  mining  operations  are  well  represented,  as  all 
the  national  mining  companies  have  their  cases.  Thus 
there  is  the  Connorrce  Mining  Company  (limited),  Avoca 
Company,  Wicklow,  native  copper,  copper  pyrites,  silver, 
lead  ore,  iron  pyrites,  ochre;  the  General  Mining  Com¬ 
pany  for  Iceland  (limited),  raw  and  dressed  calamine, 
arsenical  pyrites,  fite  clay,  ochre,  lead  and  copper  ores  ; 
Carysfort  Mining  Company,  copper  ores,  gold,  &c. 

There  is  always  a  great  amount  of  speculation 
attached  to  mining  operations,  and  many  must  suffer 
before  the  resources  of  a  country  are  properly  opened. 
One  of  the  most  successful  companies,  and  most  de¬ 
servedly  so,  is  the  Mining  Company  of  Ireland.  It  is 
immaterial  whether  we  visit  their  mines  or  their  factory 
at  Ballycorns,  where  the  smelting  operations  are  carried 
on,  we  find  the  same  system  carried  out.  No  expense  is 
spared  that  is  likely  to  give  a  return,  and  perfect  order 
is  -carried  out  in  every  department;  whilst  the  wants 
and  requirements  of  the  employed  are  as  much  looked 
after  as  the  working  of  the  establishment.  This  Com¬ 
pany  has  copper  mines,  coal  mines,  and  lead  mines  in 
operation  at  the  present  time.  The  latter  are  situated 
in  the  valley  of  Glendalough,  upon  which  Moore  has 
written  his  celebrated  poem, — 

“  By  the  lake  whose  gloomy  shore 
Skylark  never  warbled  o’er, 

Where  the  cliffs  hang  high  and  steep.” 

This  valley  also  contains  the  ruins  known  as  the 
Seven  Churches,  described  by  Thackeray  with  such 
humour.  These  ruins  are  much  frequented  by  tourists, 
who,  however,  seldom  take  the  trouble  to  push  up  the 
ravine  to  visit  these  interesting  mines.  At  the  end  of 
this  ravine  is  a  sloping  amphitheatre  upon  a  stupendous 
scale.  II'  he  is  of  a  romantic  turn  of  mind  he  may 
imagine  that  some  Brobdignagian  carter  had  been 
shooting  down  on  every  side  into  the  said  amphitheatre 
load  alter  load  of  angular  granite  stones  of  immense 
proportions;  not  a  vestige  of  verdure  covers  the  rugged 
pile,  and  it  would  leave  a  gloom  indeed  if  it  were  not  for 
the  busy  scene  which  is  going  on  in  the  little  flat  below. 
The  mine  comes  out  upon  the  surface  about  one-third  of 
the  way  up  the  mountain,  which  mountain  they  have 
bored  right  through.  The  explorers  go  in  at  cue  side 
and  come  out  in  the  other  valley.  In  the  lead  mines, 
situated  in  flat  countries,  shafts  have  to  be  sunk  ;  from 
the  situation  the  working  by  shafts  has  but  a  limited 
application  in  the  Wicklow  mine.  The  mountain  is 
penetrated  in  the  corner  of  the  vein  by  “  levels.”  It  is 
eighty  fathoms  deep  (480  feet)  from  the  apex  of  the 
mountain  ;  the  workings  are  carried  on  at  a  depth  of 
more  than  2000  feet.  The  large  amount  of  material 
actually  broken  up  in  the  Glendalough  mine — indeed,  in 
all  mines — to  get  at  the  ore  is  something  tremendous. 
There  remains  underground  in  broken  stuff,  which  is 
called  “deads,”  22,000  tons;  10, coo  rejected  at  the  sur¬ 
face  ;  treated  upon  the  dressing  floors,  14,000  tons;  so 
that  46,000  tons  of  ore  and  rock  pass  through  the  miner’s 


hand  in  the  course  of  the  year.  This  shows  a  total  of 
46,000  tons  broken  to  get  at  1800  tons  of  ore  dressed  for 
the  market  in  this  one  mine,  and  there  are  many  where 
more  ore  is  annually  turned  out. 

A  few  rare  minerals  are  found  in  this  mine.  Thus 
Witherite,  a  very  rare  mineral  in  Ireland,  has  been  found 
in  very  small  quantities  in  the  mines  of  Luganure, 
Another  barium  salt  in  the  form  of  heavy  spar  is  met 
with  in  this  mine,  beautifully  crystallised  carbonate  of 
lead,  and  the  black  variety  of  carbonate  of  lead.  But 
perhaps  the  most  interesting  of  the  collateral  minerals 
which  have  been  found  with  the  lead  in  these  mines 
is  the  native  silver.  Bright  silver  juts  out  of  the  rock 
in  most  fanciful  convolutions,  sometimes  resembling 
vegetation.  The  native  silver  in  this  mine  is  generally 
found  in  direct  contact  with  a  friable  and  apparently 
disintegrated  ore,  which  consists  of  sulphide  of  silver, 
also  galena  rich  in  sulphide  of  silver — large  quantities 
of  this  ore  have  not  been  found. 

Blende  is  found  in  large  quantities  here,  but  is  not 
worked ;  but  the  finer  portions  of  this  blende  get  ulti¬ 
mately  carried  down  from  the  dressing  floor  into  the 
lake,  and  getting  into  the  gills  of  the  fish,  literally  chokes 
them.  It  is  a  fact  that  no  fish  will  live  in  the  lake,  and 
this  has  perhaps  added  weight  to  the  line — 

“  By  that  lake  whose  gloomy  shore.” 

The  circumstance  that  we  have  just  mentioned  has  given 
rise  to  the  fable  that  the  water  is  poisoned  by  the  lead  ; 
but  this  is  not  the  case,  as  the  waters  have  been  analysed 
and  found  to  be  free  from  lead.  This  is  a  practical  proof 
of  the  insolubility  of  sulphide  of  lead  in  water. 

The  quantity  of  lead  ore  raised  in  the  whole  of  Europe 
and  North  America  is  estimated  at  about  190,000  tons 
per  annum.  Great  Britain  gives  90,000,  of  which  2500 
is  raised  in  Ireland,  or  about  1*3  per  cent,  of  the  whole 
raised  in  the  world. 

Ireland  yields  about  14,000  ounces,  or  2^4  per  cent,  of 
the  whole  of  the  silver  raised  in  the  world ;  its  value 
may  be  estimated  at  about  3850 1.  per  annum.  To  give 
an  idea  of  the  value  of  any  mine,  the  tons  of  ore  raised 
may  be  multiplied  by  7,  which  will  give  the  quantity 
of  lead. 

This  Company  shows  lead  ore  dressed  in  various 
stages — lead  in  pig,  sheet,  pipe,  shot,  and  red  lead.  A 
piece  of  silver  valued  3050 1.,  copper  ore  from  Ktiock- 
mahon,  county  Waterford,  crystallised  lead,  coal  and 
strata  illustrative  of  the  geological  formation  of  the  coal¬ 
fields  of  Tipperary,  specimens  from  Ballycorns,  lead 
slags,  &c. 

Otlaer  MJning'  and  <&uarryinga  Exliiliitors. — - 

Sir  R.  Griffith,  Bart.,  geological  map  of  Ireland,  on  a 
scale  of  four  miles  to  an  inch.  Section  from  the  eastern 
to  the  western  coast  of  Ireland,  showing  the  succession 
of  the  silurian,  Devonian,  and  carboniferous  rocks  of  the 
country.  Section  showing  the  coal  series  of  the  county 
of  Antrim.  Section  showing  the  geological  structure 
of  the  south-east  of  Ireland.  Vertical  section  showing 
the  tabular  arrangement  of  the  columnar  and  amorphous 
basalt  and  interlaced  beds  of  red  lithomarge  of  the 
Causeway  range  of  the  north  coast  of  Antrim.  Sectional 
view  of  M’Giliicuddy’s  Iteeks,  Killarney. 

Austin,  Glasgow,  block  coal. 

Carrick-Fife,  cannel  coal,  and  oil  and  grease  manu¬ 
factured  from  the  same  coal. 

J.  Lisabs,  Dublin,  slates,  ores  of  copper,  lead,  iron, 
baryta. 

F.  Danchell,  Dublin,  peat  and  condensed  peat. 

Kelly,  Dublin,  compressed  peat. 

Patent  Peat  Company,  Dublin. 
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COLLEGE  OF  PHYSICIANS. 

Wednesday ;  April  z6,  1865. 

“  O/i  Animal  Chemistry  .”  A  course  of  Six  Lectures  by 
William  Odling,  M.B.,  F.R.S.,  F.P.C.P. 

Lecture  i. 

Introductory  remarks  on  recently-established  general  prin¬ 
ciples  in  chemistry — Plants  and  animals  made  up  of 
distinct  parts  or  organs — These ,  again ,  of  minute  parts, 
differing  from  one  another  in  structure  and  arrangement 
—  Composition  of  various  tissue- constituents  definite 
and  independent  of  their  structure  and  arrangement — 
Statical  chemistry  concerned  only  with  the  composition  of 
parts;  with  the  different  kinds  of  matter  of  which  all 
tissues  and  fluids  of  the  body  are  composed — Dynamical 
chemistry  concerned  with  the  changes  of  composition 
undergone  by  various  parts  from  time  to  time — Physical 
changes,  as  of  a  piece  of  iron,  contrasted  with  its  chemical 
changes — Special  reference  of  chemistry  to  past  and 
future  changes  of  bodies — Every  action  of  living  body 
attended  by  changes  of  chemical  composition — Recent 
advances  in  chemistry  of  tissue-products  —  Leucine  a 
result  of  the  natural  metamorphosis  of  glandular  tissue 
— Its  artificial  formation,  destructively  and  construc¬ 
tively— Taurine  a  constituent  of  bile,  $c. — Its  artificial 
production  from  carbon,  hydrogen ,  nitrogen,  oxygen , 
and  sulphur — Chemical  types  of  construction  and  double 
decomposition — Compounds  of  hydrogen  with  other  three 
gaseous  elements — Establishment  of  molecular  formulce 
for  hydrochloric  acid  HCl,  icater  H20,  and  ammonia 
H3N — Existence  in  two  volumes  of  gaseous  hydrochloric 
acid,  water,  and  ammonia-,  of  one,  two,  and  three 
volumes  of  hydrogen  respectively,  in  addition  to  one 
volume  of  chlorine,  or  oxygen ,  or  nitrogen — Monhyclrides, 
dihydrides,  and  trihydrides  in  general,  and  their  derived 
chlorides—  Existence  of  analogous  mono-,  di -,  and  tri¬ 
chlorides  of  metals  deduced  from  specific  heats  of  respec¬ 
tive  metals,  8$c, — Mutual  relations  of  chlorides,  hydrates, 
and  amides ,  both  of  elements  and  groupings — Inter¬ 
changeability  of  comparable  residues  (Cl  fiom  HCl ,  HO 
from  H.HO ,  and  H.ZN from  H.IfNJ  in  great  variety  of 
compounds  —  Chlorinated,  hydrated,  and  ammoniated 
forms  of  the  same  primitive  bodies — Many  complex  nitro¬ 
genous  tissue-products  only  the  ammoniated  forms  of 
comparatively  simple  bodies —  Urea,  glycocine,  and  taurine 
the  ammoniated  forms  of  the  carbonic,  acetic  or  glycolic, 
and  isethionic  acids  respectively. 

Mr.  President  and  Gentlemen, — It  has  been,  I  believe, 
the  traditional  policy  of  this  College,  in  its  character  of  a 
learned  body,  to  foster  the  cultivation  of  natural  science 
for  its  own  sake,  irrespective  of  any  immediate  advantage 
accruing  to  medical  practice,  and  regardless  even  of  the  ulti¬ 
mate  advantage  which,  sooner  or  later,  must  accrue  from 
every  addition  to  our  knowledge  of  the  phenomena  of  life. 
I  therefore  make  no  apology,  Sir,  for  directing  your  atten¬ 
tion  to  topics  of  which  the  present  interest,  at  any  rate,  is 
more  scientific  than  practical,  relying  upon  the  favour 
ever  extended  to  pure  science  within  these  walls — relying 
still  more  confidently  upon  the  prospective  ability  of  science 
to  repay  your  favour  many  fold. 

I  feel,  however,  that  I  ought  to  apologise  for  venturing 
to  discuss  in  this  presence  some  of  the  more  rudimentary 
principles  of  chemical  philosophy  ;  but  the  circumstance 
that  these  principles,  despite  their  rudimentary  character, 
are  yet  of  very  recent  introduction  must  furnish  my  excuse. 
Indeed,  it  is  only  within  the  last  fifteen  years  or  so  that 
■chemical  facts  have  been  in  any  large  measure  subordinated 
■to  chemical  principles,  and  only  within  a  very  few  years 
past  that  these  principles  have  been  consistently  developed 
and  generally  acknowledged.  But  the  result  of  this  de¬ 


velopment  and  recognition  is  apparent  even  now  ;  for  we 
find  that  notwithstanding  the  continuous  accumulation  of 
leeorded  experiment,  and  the  continuous  discovery  of  new 
and  complex  bodies  with  a  rapidity  at  which  all  must  be 
amazed,  chemistry  is  daily  becoming  less  and  less  a  science 
of  detail,  more  and  more  a  science  of  generality,  to  such 
an  extent,  indeed,  that  in  my  opinion  a  student  beginning 
the  study  of  chemistry  now,  with  a  Gew  to  make  himself 
acquainted  with  the  knowledge  of  his  own  day,  has  a  far 
less  difficult  task  before  him  than  had  his  predecessor  of 
of  twenty  years  ago,  despite  the  then  limited  range  of 
chemical  inquiry.  To  some  extent,  therefore,  I  am  forced, 
more  especially  in  this  introductory  lecture,  to  devote  a 
considerable  proportion  of  my  allotted  time  to  an  enuncia¬ 
tion  of  certain  general  truths  of  more  or  less  recent  esta¬ 
blishment,  B  ut,  in  order  that  we  may  set  out  from  the  same 
standpoint,  I  must  beg  still  further  to  trespass  upon  your 
attention  by  reminding  you  briefly  of  the  special  province 
of  chemical  science,  and  the  special  character  of  chemical 
phenomena. 

If  wre  examine  any  ordinary  plant  or  animal,  we  find 
in  it  a  great  number  of  parts  or  organs — root  and  stem,  and 
bark  and  leaves,  and  flowers  and  fruit,  or  bones  and  liga¬ 
ments,  and  muscles  and  viscera,  and  nerves  and  vessels. 
If  we  examine  any  one  of  these  parts  more  minutely,  we 
find  that  it  also  is  made  up  of  parts  differing  from  one 
another,  and  so  disposed  towards  one  another  as  to  present 
evidence  of  arrangement  or  organisation.  Proceeding  a 
little  further,  we  find  that  each  of  these  parts  has  a  definite 
composition,  and  that  the  composition  of  the  different 
parts  is,  to  some  extent,  at  any  rate,  independent  both  of 
their  individual  structure  and  mutual  co-ordination.  We 
find,  for  instance,  very  differently-characterised  tissues 
composed  mainly  of  fibrin  or  albumen,  others  of  gelatine  or 
chondrine,  others  of  fat,  and  others,  again,  of  phosphate  of 
lime.  Now,  chemistry  does  not  concern  itself  at  all  with 
the  structure  and  arrangement  of  parts,  but  treats  only  of 
their  composition.  It  distinguishes  between  the  different 
kinds  of  matter  of  which  all  bodies  whatsoever  are  com¬ 
posed,  whether  living  or  dead,  structural  or  structureless, 
mineral  or  organic.  In  particular,  it  teaches  us  as  physi¬ 
cians  the  composition  of  every  tissue  and  fluid  of  the 
human  body,  and  of  every  external  agent  by  which  that 
body  is  affected — the  air  we  breathe,  the  water  we  drink, 
the  food  by  which  we  are  nourished,  the  medicines  by 
which  we  are  healed,  and  the  poisons  by  which  we  are 
destroyed.  But  the  knowledge  of  the  composition  of 
bodies’  is,  after  all,  only  the  statical  or  secondary  object 
of  chemical  inquiry  ;  for,  in  common  with  physics, 
chemistry  has  primary  reference  to  the  changes  which 
take  place  in  the  state  of  bodies.  We  consider  a  body 
not  only  as  it  now  is,  but  as  it  has  been,  as  it  may 
hereafter  be,  the  changes  it  has  undergone  in  time  past, 
the  changes  which  it  may  undergo  in  time  to  come. 
Confining  our  attention  to  a  single  object— this  piece  of 
iron,  for  instance— let  us  consider  how  varied  have  been 
the  states  of  its  existence  at  different  times.  We  know 
that  it  has  been  at  rest  and  in  motion  ;  it  has  been  silent 
and  sonorous  ;  it  has  been  luminous  and  obscure,  hot  and 
cold,  liquid  and  solid,  magnetic  and  non-magnetic,  elec¬ 
trical  and  non-electric.  But  throughout  all  these  changes 
of  rest  and  motion,  sound  and  silence,  heat  and  cold,  See., 
the  individual  piece  of  metal  has  continued  one  and  the 
same;  it  has  been  composed  throughout  of  identically  the 
same  matter.  No  w,  so  long  as  a  body  continues  to  be  one  and 
the  same  body — so  long,  in  fact,  as  its  composition  remains 
unaltered,  so  long  do  all  the  changes  which  it  manifests 
belong  to  the  province  of  physics,  and  not  to  the  province 
of  chemistry.  For  this  piece  of  iron  to  undergo  a  chemical 
change,  it  must  cease  to  be  a  piece  of  iron,  and  become 
some  other  body — rust  of  iron,  or  vitriol  of  iron,  or  tinc¬ 
ture  of  iron,  or  Prussian  blue,  or  clot  of  blood,  or  some  one 
of  many  hundred  different  combinations.  Looking,  then, 
to  the  chemistry  of  this  piece  of  iron,  we  have  regard  to 
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the  state  of  ironstone  in  which  it  existed  before  it  became 
metallic  iron,  and  to  the  many  different  non-metallic  states 
in  which  it  may  hereafter  exist.  The  dynamical  interest  of  a 
body  has  reference  to  its  existence  in  time,  to  its  past  and 
future  variations  of  state,  even  more  than  to  its  present 
condition.  I  venture  to  impress  this  point  particularly 
on  your  attention,  that  W’hile  chemistry  treats  of  the  com¬ 
position  of  bodies,  it  has  special  reference  to  their  changes 
in  composition.  Now,  when  we  consider  that  every  action 
of  the  living  body,  every  growth,  every  waste,  every  secre¬ 
tion,  every  movement,  and  even  every  thought  is  attended 
by,  and  consequent  upon,  a  change  of  chemical  composi¬ 
tion,  we  perceive,  in  an  instant,  how  much  the  future  of 
physiology  must  depend  upon  the  progress  of  chemical 
research — how  only  the  iatro- chemist,  if  I  may  so  call 
him,  can  ever  hope  to  understand  the  varied  series  of 
actions,  healthy  and  morbid,  which  are  continually  taking 
place  in  the  living  organism.  The  chemistry,  then,  of  any 
animal  tissue — of  a  piece  of  muscle,  for  instance,  no  less 
than  of  a  piece  of  iron,  has  reference  to  its  origin  and 
metamorphoses.  The  chemist  looks  equally  to  its  past  and 
its  future — to  the  pabulum  from  which  it  was  formed,  and 
to  the  products  into  which  it  is  ever  changing. 

Of  late  years  the  chemistry  of  animal  products  has 
made  very  great  advances.  In  the  table  before  you  are 
written  up  the  names  and  somewhat  complicated  formulae 
of  a  few  of  those  compounds,  most  of  which  occur  in  the 
animal  body,  as  results  of  the  natural  metamorphosis  of 
its  several  tissues.  Now,  despite  the  complexity  of  many 
of  these  bodies,  the  intimate  constitution  of  even  the  most 
complicated  of  them  is  fairly  well  understood,  and  in  many 
cases  so  well  understood  that  the  bodies  themselves  can 
be  actually  built  up  by  the  chemist  in  his  laboratory 
w  ithout  having  any  recourse  whatever  to  organic  nature. 

Animal  Products. 

CHjN  Methylamine. 

C  H4  N20  Urea. 

C2H5  N  02  Glycocine. 

C2H7  N  S  Oj  Taurine. 

C3H6  Ne  Melamine. 

C4H7  N30  Kreatine. 

C6H13N02  Leucine. 

CgHnNOg  Tyrosine. 

Let  me  direct  your  attention  to  one  or  two  of  these 
more  particularly.  Here,  for  instance,  is  leucine,  a  white 
crystalline  body,  consisting  of  6  atoms  of  carbon,  13  of 
hydrogen,  1  of  nitrogen,  and  2.  of  oxygen.  Now,  leucine 
is  a  product  of  the  use,  and  consequent  waste  or  meta¬ 
morphosis,  of  glandular  tissue.  It  is  found  in  decoctions 
of  glandular  tissue,  more  particularly  of  the  spleen  and 
pancreas.  It  also  occurs  occasionally  as  an  abnormal  con¬ 
stituent  of  urine.  It  may  be  made  artificially  in  the  flask 
or  crucible  by  the  breaking  up  of  muscle,  ligament,  skin, 
horn,  hair,  feathers,  and  a  variety  of  other  animal  sub¬ 
stances  ;  but  so  well  is  the  constitution  of  this  complex 
tissue-product  understood  that  leucine  cannow  be  formed, 
not  only  destructively  by  the  breaking  up  of  more  com¬ 
plex  bodies,  but  constructively  by  a  synthesis  of  less  com¬ 
plex  organic  bodies  quite  independently  of  animal  life. 
It  may  be  produced,  for  example,  by  the  combination 
with  one  another  of  wrater,  essential  oil  of  valerian,  and 
prussic  acid,  as  shown  in  the  table,  and  in  several  other 
ways. 

H2  O  Water. 

C5Hl0O  01.  valerian. 

C  H  N  Prussic  acid. 


C0H13NO2  Leucine. 

The  case  of  taurine,  C2H7NSO  ,  is  even  more  striking. 
Taurine,  like  leucine,  has  been  found  in  glandular  tissue, 
more  particularly  of  the  lung ;  but  its  chief  source  is  the  bile, 
where  it  exists  conjugated  with  cholic  acid,  to  form  what  is 
known  as  tauro-cholic  acid ;  though  whether  the  constituent 


taurine  of  this  acid  is  really  formed  by  the  liver,  or  merely 
extracted  by  the  liver  from  the  blood  of  the  portal  vein, 
is  not,  I  believe,  satisfactorily  established.  But  the  con¬ 
stitution  of  this  highly  complex  organic  body,  containing, 
as  you  see,  carbon,  hydrogen,  nitrogen,  sulphur,  and 
oxygen,  is  so  well  understood  that  it  can  easily  be  put 
together  in  the  laboratory,  and  from  such  well-known 
bodies  as  sulphuric  acid,  alcohol,  and  ammonia,  each  of 
which  again  is  capable  of  being  produced  from  its  con¬ 
stituent  elements,  so  that  we  may  actually  form  this 
most  interesting  organic  product  taurine  out  of  sulphur, 
charcoal,  oxygen,  hydrogen,  and  nitrogen,  by  processes 
w'hich  I  hope  to  bring  under  your  notice  more  particularly 
in  a  subsequent  lecture.  I  might  make  similar  remarks 
with  regard  to  the  greater  number  of  these  other 
products  included  in  the  table.  Instead,  however,  of 
entering  at  once  upon  the  consideration  of  these  and 
similar  compounds,  I  propose  to  occupy  the  remainder  of  this 
lecture  with  an  account  of  certain  bodies  of  a  much  simpler 
character.  I  mean  those  fundamental  combinations  that 
serve  as  types  to  which  the  above  class  of  bodies  and  the  great 
majority  of  organic  as  wrell  as  mineral  compounds  are  more 
or  less  directly  referrible.  The  recognition  of  these  types, 
with  the  establishment  of  their  nature  and  mutual  relation¬ 
ship,  constitutes  the  great  chemical  advance  of  the  last 
dozen  years  or  so  ;  and  at  the  present  time,  the  proper 
understanding  of  these  types  enables  us  to  give  at  once  a 
more  or  less  satisfactory  interpretation  of  even  the  most 
recondite  discoveries  of  modern  organic  chemistry. 

I  need  scarcely  remind  you  that  among  the  infinite 
number  of  bodies  known  to  chemists  some  of  them,  so 
far  as  as  our  present  knowledge  goes,  appear  to  consist 
of  one  kind  of  matter  only.  For  instance,  while  cinnabar 
may  be  proved  to  consists  of  two  different  kinds  of  matter, 
known  as  sulphur  and  mercury  respectively,  out  of  mercury 
we  can  obtain  nothing  but  mercury,  and  out  of  sulphur 
nothing  but  sulphur.  Bodies  of  this  description,  therefore, 
which  the  chemist  has  not  succeeded  in  resolving  into  two 
or  more  different  kinds  of  matter,  are  assumed  to  consist  of 
one  kind  of  matter  only,  and  are  accordingly  termed  simple 
bodies  or  elements.  These  elements  amount  to  about  sixty 
in  number,  and  are  possessed  of  very  diverse  properties. 
About  four-fifths  of  them  are  metallic,  as  mercury,  and 
silver,  and  gold,  and  copper,  and  lead,  and  iron.  The 
remainder  are  non-metallic,  as  oxygen,  and  chlorine,  and 
bromine,  and  sulphur,  and  phosphorus,  and  charcoal. 
The  great  majority  of  them  exist  naturally  in  the  solid 
state.  Only  two  are  liquid,  namely,  bromine  and  mercury  ; 
while  four  of  them  are  gaseous,  namely,  hydrogen,  chlorine, 
oxygen,  and  nitrogen.  Nowit  is  the  combinations  of  these 
four  gaseous  elements  with  one  another,  or  rather,  I  should 
say,  the  combinations  of  hydrogen  with  the  other  three 
gaseous  elements,  which  constitute  our  primary  chemical 
types— chloride  of  hydrogen  or  hydrochloric  acid,  oxide 
of  hydrogen  or  water,  and  nitride  of  hydrogen  or  am¬ 
monia — which  we  will  now  consider  seriatim. 

If  we  expose  a  mixture  of  chlorine  and  hydrogen 
gases  to  diffused  daylight,  they  gradually  combine  with 
one  another  to  produce  a  compound  gas  called  hydrochloric 
acid — the  gas  which  we  have  in  this  tube,  and  which 
I  daresay  I  shall  be  able  to  render  evident  to  you  by 
breaking  off  the  point  of  tube  under  water.  The  presence 
of  hydrochloric  acid  gas  in  the  tube  is  now  manifested  to 
you  by  its  solubility  in  water,  and  by  its  action  upon 
colouring  matter.  But,  if  instead  of  allowing  the  two 
gases  to  act  upon  one  another  slowly  in  diffused  daylight, 
we  expose  them  to  direct  sunlight,  or  if  we  bring  them 
into  contact  with  flame,  their  combination  then  takes 
place,  as  you  see,  instantaneously  and  with  explosion. 
Now,  it  has  been  shown  over  and  over  again,  that  when 
chlorine  and  hydrogen  gases  unite  with  one  another  to 
form  hydrochloric  acid,  it  is  always  in  the  ratio  of  equal 
volumes.  If  we  take  one  volume  of  hydrogen  and  one  volume 
and  a  quarter  of  chlorine,  the  one  volume  of  hydrogen 
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unites  with  one  volume  of  chlorine,  and  leaves  the  extra 
quarter  volume  of  chlorine  unacted  upon.  In  the 
same  way,  if  we  mix  together  one  volume  of  chlorine  and 
one  volume  and  a  quarter  of  hydrogen,  the  one  volume  of 
chlorine  will  unite  with  exactly  one  volume  of  hydrogen 
to  form  hydrochloric  acid,  leaving  the  extra  quarter 
volume  of  hydrogen  unacted  upon.  Try  the  experiment 
how  we  please,  we  come  to  the  same  conclusion,  that 
chlorine  and  hydrogen  gases  will  unite  only  in  the  propor¬ 
tion  of  volume  to  volume.  Tut  chlorine  is  exactly  35' 5 
times  heavier  than  hydrogen  ;  or,  taking  the  specific  gravity 
of  hydrogen  as  unity,  the  specific  gravity  of  chlorine  will 
be  35*5;  or,  if  Ave  call  the  weight  of  a  litre  of  hydrogen 
one  crith,  the  weight  of  a  litre  of  chlorine  will  be  35*5 
criths.  Accordingly,  in  hydrochloric  acid  gas  Ave  have 
one  volume  of  hydrogen  united  with  one  volume  cf 
chlorine,  or  1  part  by  weight  of  hydrogen  united  with 
3 5 '5  parts  by  weight  of  chlorine.  Moreover,  when 
hydrogen  and  chlorine  gases  unite  with  one  another  to  form 
hydrochloric  acid  gas,  they  undergo  no  alteration  what- 
ever  in  bulk.  If  we  take,  for  instance,  a  litre  of  hydrogen 
and  a  litre  of  chlorine,  we  obtain  exactly  two  litres  of 
hydrochloric  acid.  This  persistence  in  bulk  is  capable 
of  being  shown  by  direct  experiment,  but  may  be  inferred 
with  equal  certainty  by  merely  taking  the  specific  gravity 
of  hydrochloric  acid  gas.  The  weight  of  two  litres  of 
hydrochloric  acid  gas,  for  instance,  proving  to  be  identical 
with  the  weight  of  one  litre  of  chlorine,  plus  that  of  one 
litre  of  hydrogen,  it  is  evident  that  mixed  hydrogen  and 
chlorine  on  becoming  combined  hydrogen  and  chlorine 
occupy  one  and  the  same  bulk  before  and  after  combination. 

Turning  our  attention  next  to  the  combination  of 
hydrogen  with  oxygen,  we  find  that  when  oxygen  and 
hydrogen  gases  unite  with  one  another  to  form  water,  it  is 
always  in  the  proportion  of  one  volume  of  oxygen  to  two 
volumes  of  hydrogen  ;  and,  conversely,  when  we  decom¬ 
pose  water  electrolytically  into  its  constituent  gases,  we 
find  that  for  every  single  volume  of  oxygen  liberated  at 
the  one  pole,  we  have  two  volumes  of  hydrogen  liberated 
at  the  other.  Experiment  has  proved  over  and  over 
again  that  just  as  chlorine  and  hydrogen  will  unite  with 
one  another  only  in  the  proportion  of  volume  to  volume, 
oxygen  and  hydrogen  will  unite  with  one  another  only  in 
the  proportion  of  one  volume  of  the  former  to  two  volumes 
of  the  latter  gas.  Tut  oxygen  is  found  to  be  exactly 
1  6  times  heavier  than  hydrogen ;  or,  taking  the  specific 
gravity  of  hydrogen  as  unity,  the  specific  gravity  of 
oxygen  will  be  16;  or,  calling  the  weight  of  a  litre  of 
hydrogen  one  crith,  the  weight  of  a  litre  of  oxygen  will 
be  16  criths.  Hence,  in  water  we  have  two  volumes 
of  hydrogen  united  with  one  volume  of  oxygen,  or  2 
parts  by  weight  of  hydrogen  united  with  16  parts  by 
weight  of  oxygen.  When,  however,  two  volumes  of 
hydrogen  unite  with  one  volume  of  oxygen,  they  do  not 
form  three  volumes,  but  only  two  volumes  of  gaseous 
water  or  steam.  That  is  to  say,  the  three  volumes  of 
mixed  hydrogen  and  oxygen  form  only  two  volumes  of 
combined  hydrogen  and  oxygen.  This  condensation  is 
capable  of  being  shown  by  direct  experiment,  but  really 
we  do  not  require  any  such  experiment,  since  the  result 
may  be  demonstrated  with  equal  certainty  by  observing 
the  specific  gravity  of  steam.  We  find,  for  instance,  that 
the  weight  of  two  litres  of  steam  is  identical  with  the 
conjoint  weight  of  one  litre  of  oxygen  and  of  two  litres  of 
hydrogen  ;  so  that  while  from  two  litres  of  hydrochloric 
acid  gas  we  can  extract  only  one  litre  of  hydrogen  in 
addition  to  the  one  litre  of  chlorine  ;  from  the  same  bulk 
of  steam  or  gaseous  water  we  can  extract  two  volumes  of 
hydrogen  in  addition  to  the  one  volume  of  oxygen. 
In  the  experiment  taking  place  on  the  table  of  the  electro¬ 
lytic  decomposition  of  water,  you  see  we  have  roughly, 
for  the  single  volume  of  oxygen,  a  double  volume  of 
hydrogen  ;  and  by  performing  the  experiment  with  certain 
precautions,  we  should  obtain  exactly  twice  as  much 
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hydrogen  in  the  one  tube  as  we  obtained  oxygen  in  the 
other. 

Let  us  now  direct  our  attention  to  the  next  typical 
hydride,  namely,  hydride  of  nitrogen  or  ammonia.  The 
combination  of  hydrogen  with  nitrogen  to  form  ammonia 
can  be  effected  by  indirect  methods  only,  but  it  may  be 
shown  by  a  variety  of  processes,  with  which  I  will  not 
trouble  you,  that  these  two  gases  always  unite  with  each 
other  in  the  ratio  of  one  volume  of  nitrogen  to  three  volumes 
of  hydrogen.  Tut  nitrogen  is  found  to  be  exactly  14. 
times  heavier  than  hydrogen  ;  and,  accordingly,  taking  the 
specific  gravity  of  hydrogen  as  unity,  the  specific  gravity 
of  nitrogen  will  be  14.;  or,  calling  the  weight  of  a  litre  of 
hydrogen  one  crith,  the  weight  of  a  litre  of  nitrogen 
will  be  14.  criths.  Hence  we  have  in  ammonia  three 
volumes  of  hydrogen  combined  with  one  volume  of 
nitrogen,  or  3  parts  by  weight  of  hydrogen  combined 
with  14.  parts  by  weight  of  nitrogen.  Further,  when 
one  volume  of  nitrogen  combines  with  three  volumes  of 
hydrogen  to  form  ammonia,  the  four  volumes  become  con¬ 
densed  into  exactly  two  volumes.  I  cannot  show  you 
this  conversion  of  four  volumes  of  mixed  nitrogen  and 
hydrogen  into  two  volumes  of  combined  nitrogen  and 
hydrogen,  but  the  reverse  experiment  is  of  very  easy 
performance.  Thus,  if  we  submit  ammonia  gas  to  the 
action  of  the  electric  spark,  it  undergoes  decomposi¬ 
tion  into  its  elementary  constituents,  as  you  perceive. 
We  have  here  two  volumes  of  ammonia  gas,  which, 
by  the  continued  action  of  the  electric  spark  is  decom¬ 
posed  into  its  constituent  nitrogen  and  hydrogen,— 
and  the  two  volumes  of  ammonia  become  gradually 
increased  into  four  volumes  of  hydrogen  and  nitrogen, 
mixed  in  the  proportion  of  three  'volumes  of  the  former 
to  one  volume  of  the  latter  gas.  Tut  in  this  case, 
as  in  the  previous  two,  the  information  afforded  by  a  detei- 
m  in  at  ion  of  the  specific  gravity  of  ammonia  tendeis  a 
direct  experiment  of  any  kind  unnecessary.  W  e  find  that 
the  weight  of  two  litres  of  ammonia  gas,  for  instance,  is 
identical  with  the  conjoint  weight  of  one  litre  of  nitrogen 
and  of  three  litres  of  hydrogen  ;  so  that  while  from  two 
litres  of  hydrochloric  acid  gas  we  can  extract  one  litre  of 
hydrogen,  and  from,  two  litres  of  steam  A\e  can  extiact 
two  litres  of  hydrogen,  so  from  two  litres  of  ammonia  avc 
can  extract  three  litres  of  hydrogen,  in  addition  to  the  one 
litre  of  chlorine,  oxygen,  and  nitrogen  respectively.  Or  from 
equal  volumes  of  chloride  of  hydrogen,  oxide  of  hydrogen, 
and  nitride  of  hydrogen,  Ave  may  obtain  one  volume 
of  hydrogen,  turn  volumes  of  hydrogen,  and  three  volumes 
of  hydrogen  respectively,  in  addition,  in  each  case,  to  the 
one  volume  of  chlorine,  the  one  volume  of  oxygen,  and 
the  one  volume  of  nitrogen,  as  illustrated  by  these  models. 


Two  volumes  of 

Hydrochloric  acid  gas.  Steam.  Ammonia. 
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July  10. 

M.  CrEiiNKz  presented  a  note  “  On  Sources  of  Error  in  Ex- 
pertinents  icith  Saturated  Solutions.”  A  paper  by  this 
gentleman,  which  we  have  recently  published  (vol.  xi., 
pp.  250—289),  states  that  the  one  cause  of  crystallisation 
in  supersaturated  solutions  is  the  introduction  of  a  solid 
particle  of  the  substance  in  solution.  The  object  of  this 
note  is  to  explain  that  the  air  is  full  of  solid  particles  of 
salts  which  are  deposited  on  every  substance  in  a  labo¬ 
ratory  ;  and  if  iron  filings  seem  to  provoke  crystallisation 
in  a  solution  of  sulphate  of  soda,  or  if  a  layer  of  oil  on 
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the  surface  of  the  solution  does  not  prevent  crystallisation, 
it  is  because  small  particles  of  sulphate  of  soda  are  present 
with  both  these  substances.  It  is  the  same  alum  which 
the  author  says  he  has  often  found  in  dust. 

M.  Roux  presented  a  memoir  “  On  Water  Tanks  for  the 
Navy.”  This  paper  is  of  some  importance,  for  the  author 
discusses  the  question,  What  is  the  best  and  safest 
material  for  the  construction  of  water  tanks  for  ships  ? 
Galvanised  iron,  it  seems,  has  been  employed  in  the  French 
Navy,  but  this  is  condemned  by  the  author  who  finds 
zinc  in  the  water  kept  in  such  tanks,  and  in  such 
quantities  that  he  considers  the  liquid  unfit  for  domestic 
uses.  M.  Roux  has  also  made  experiments  on  the  preser¬ 
vation  of  ;water  in  tanks  that  have  been  ungalvanised  by 
removing  the  coating  of  zinc  with  hydrochloric  acid, 
which  we  may  suppose  to  represent  plain  iron  vessels.  In 
one  of  these  he  placed  distilled  water,  in  another  water 
issuing  from  the  green  sand  and  containing  some  chloride 
of  sodium,  and  in  a  third  river  water  containing  more 
chloride  of  sodium.  lie  found  the  largest  proportion  of 
oxide  of  iron  with  the  distilled  and  river  water.  In  con¬ 
clusion  the  author  recommends  for  the  Imperial  Navy 
water  tanks  tinned  inside  and  galvanised  outside,  but  he 
does  not  say  how  such  tanks  are  to  be  made. 

MM.  P.  and  E.  Depouilly  read  a  note  “  On  the  Manu¬ 
facture  of  Phthalic  and  Chloroxynaphthalic  Acids.”  In  a 
paper  we  published  vol.  xi.,  p.  242,  the  authors  described 
the  production  of  benzoic  from  phthalic  acid,  but  they  did 
not  publish  their  method  of  producing  the  latter  acid.  We 
are  now  told  that  byr  treating  naphthaline  in  the  cold 
with  alkaline  chlorates  and  hydrochloric  acid  a  large  pro¬ 
portion  of  chlorine  is  fixed  on  the  naphthaline  in  one 
operation,  and  considerable  amounts  of  the  bichlorides  of 
naphthaline  and  chloro-naphthaline  are  obtained  with  but 
little  of  the  protochloride.  The  last,  an  oily  body,  is 
easily  got  rid  of  by  pressure.  The  mixture  of  the  bi¬ 
chlorides  is  then  treated  with  nitric  acid,  by  which  the 
bichloride  of  naphthaline  is  converted  into  phthalic  acid, 
and  the  bichloride  of  chloro-naphthaline  is  transformed 
into  chloride  of  chloroxynaphthyle.  From  such  a  mix¬ 
ture  the  phthalic  acid  is  removed  by  boiling  water,  and 
will  then  serve  for  the  process  described  in  the  previous 
paper.  The  chloride  of  chloroxynaphthyle,  which  re¬ 
mains  undissolved,  is  now  treated  with  caustic  alkali  in 
solution,  and  is  thus  converted  into  an  alkaline  chloroxy- 
naphthalate.  From  the  solution  of  this  mineral  acids 
precipitate  the  chloroxynaphthalic  acid.  This  acid  is 
purified  by  converting  it  into  a  soda  salt  from  a  neutral 
solution,  of  which  alum  will  precipitate  all  the  coloured 
impurities.  The  filtered  solution  now  precipitated  by  a 
mineral  acid  deposits  pure  chloroxynaphtalic  acid  as  a 
pale  yellow  crystalline  powder.  The  salts  of  this  acid 
are  of  considerable  interest:  the  potash  soda  and  ammonia 
salts  are  of  a  deep  red  colour,  and  give  blood-red  solu¬ 
tions.  The  lime  salt,  less  soluble,  is  deposited  from  a 
boiling  solution  in  silky  crystals  of  a  golden  yellow 
colour.  The  baryta  salt  is  of  a  beautiful  orange  colour  ; 
the  alumina  salt  is  madder  coloured  ;  the  copper  and 
mercury  salts  are  bright  red  ;  zinc  and  cadmium  give 
1  eddish  brown  salts  ;  nickel  and  cobalt  pomegranate 
coloured  compounds  ;  lead  a  nasturtium  coloured  salt. 
The  aniline  salt  is  of  a  beautiful  red  colour  ;  the  rosani- 
line  salt  is  green,  giving  with  water  a  solution  of  a  beau¬ 
tiful  cerise  colour.  All  these  salts  seem  applicable  to 
industrial  and  artistic  purposes.  The  acid  itself  dyes 
wood  without  a  mordant  a  very  deep  red,  and  with  other 
colours  of  course  gives  varied  shades. 

M.  Deschamps  presented  a  communication  “  On  Ab¬ 
sinthe.”  We  have  several  times  of  late  years  had  occa¬ 
sion  to  refer  to  communications  on  this  subject — -a  matter 
of  very  little  importance  to  Englishmen— and  we  may 
dismiss  this  paper  very  briefly.  Many  French  writers 
have  ascribed  the  most  pernicious  consequences  to  the 
habit  of  drinking  this  most  disagreeable  of  liqueurs,  and 


many  have  supposed  that  wormwood  is  a  most  dangerous 
and  insidious  poison.  M.  Deschamps,  however,  believes 
that  all  the  bad  effects  may  be  ascribed  to  the  alcohol. 

M.  Boudin  presented  a  note  relating  two  instances  in 
which  the  corpses  of  individuals  killed  by  lightning 
seemed  to  be  charged  with  electricity  like  Leyden  jars, 
for  in  each  instance  people  going  to  the  assistance  of  the 
deceased  received  violent  shocks. 
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Annales  de  Chimie  et  de  Physique.  May,  1865. 

This  journal  opens  with  a  long  article  by  M.  I.  G.  Wilm,- 
entitled  “  Researches  on  Thallium.”  We  have  much  respect 
for  M.  Wilm,  many  of  whose  contributions  to  science  have 
been  communicated  to  our  readers,  but  we  believe  we  have 
a  right  to  complain  of  some  injustice  done  to  us  in  this 
article.  The  author  does  occasionally  refer  to  the  Chemical 
News,  but  we  must  suppose  that  he  is  not  a  regular  reader 
of  this  journal,  or  it  is  clear  that  his  obvious  bias  in  favour 
of  M.  Lamy’s  claim  for  priority  in  the  discovery  of  the 
metallic  nature  of  thallium  could,  hardly  have  led  him  to 
make  the  misstatements  here  made.  We  refer  to  M. 
Wilm’s  account  of  the  history  of  thallium  ;  and  as  the 
Chemical  News  is  much  read  on  the  Continent,  we  rftust, 
in  justice  to  ourselves,  but  at  the  risk  of  wearying  some  of 
our  English  readers,  refer  once  more,  and  we  hope  for  the 
last  time,  to  this  dispute.  After  giving  accurately  enough 
the  early  history  of  the  discovery,  and  stating  that  M. 
Lamy  exhibited  a  small  piece  of  the  metal  to  the  Socicte 
Imperiale,  &c.,  of  Lille  on  May  16,  1862,  M.  Wilm  pro¬ 
ceeds  : — “  M.  Lamy,  however,  having  heard  that  Mr. 
Crookes  had  exhibited  thallium  in  the  International  Exhi¬ 
bition,  immediately  proceeded  to  London;  he  was  anxious, 
in  fact,  to  compare  the  two  products  so  oppositely  described. 
On  the  6th  of  June,  1862,  lie  showed  to  several  members 
of  the  Chemical  Jury,  more  especially  to  MM.  Hofmann, 
Balard,  and  Crookes  himself,  an  ingot  of  thallium  weighing 
twelve  grammes,  and  communicated  to  them  verbally  the 
principal  properties  and  mode  of  preparing  the  metal ;  he 
assured  himself  also  that  the  body  exhibited  by  Mr.  Crookes 
teas  not  thallium,  and  that  until  then  the  metallic  character 
of  the  element  had  never  been  recognised  in  England.”  In 
opposition  to  this  we  need  only  repeat  what  ive  stated  in 
answer  to  M.  Dumas  (Chemical  News,  vol.  vii.,  p.  13), 
that  our  case  was  deposited  in  the  Exhibition  some  days 
before  it  opened  on  May  1,  and  in  that  case  were  several 
grains  of  "metallic  thallium  ;  and  along  with  it  was 
a  card  on  which  M.  Lamy,  if  he  had  known  English,  might 
have  read  the  following  : — “  Thallium,  a  New  METALLIC 
Element,  discovered  by  means  of  Spectrum  Analysis  and 
beside  this  was  another  card  on  which  was  written : — 
“  Chemical  Reactions  of  Thallium,  by  which  it  is  distin¬ 
guished  from  every  other  known  element.  It  appears  to  have 
\ the  character  of  A  HEAVY  METAL,”  & c.,  &e.  After 
suspecting  it  for  some  time,  we  had,  indeed,  definitely 
recognised  the  metallic  nature  of  the  element  in  the  pre¬ 
vious  year  ;  but  to  decide  our  claim  to  priority  of 
publication,  it  is  only  necessary  to  appeal  to  the  above 
documentary  evidence,  and,  to  use  the  words  of  M.  Wilm, 
“  tranche  le  debat.” 

After  that  wc  need  only  say  that  the  author  adopts  M. 
Dumas’  classification  of  thallium  with  the  alkaline  metals  ; 
appropriates  freely  our  own  published  researches  ;  quotes 
the  papers  of  MM.  Lamy,  Kuhlmann,  jun.,  Werther, 
Boettger,  and  others  ;  and  states  that  his  own  attention 
has  been  principally  directed  to  the  chlorides,  bromides, 
and  iodides  of  thallium,  and  to  the  salts  of  the  peroxide, 
all  of  which  are,  perhaps,  the  best  known  compounds  of 
the  metal. 

The  other  papers  in  this  number  of  the  Annales  are  twro 
memoirs  by  MM.  II.  St.  Claire Deville,  Caron,  and  lioost, 
re-published  from  the  Comptes  Rendus ,  “  On  the  Artificial 
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Production  of  Crystalline  Minerals.”  As  the  first  of  these 
was  published  before  the  Chemical  News  was  in  existence, 
we  may  quote  the  methods  employed  in  the  production. 
The  authors  cause  pure  or  mixed  metallic  fluorides  and 
boracic  acid  to  react  on  each  other  at  a  temperature  at 
which  all  these  bodies  meet  in  a  state  of  vapour.  The 
fluoride  is  always  decomposed  by  the  boracic  acid,  and  is 
transformed  into  fluoride  of  boron,  while  the  metallic 
fluoride  is  changed  into  an  oxide,  which  crystallises  at  the 
moment  of  its  production.  To  obtain  crystalline  silicates, 
the  authors  replace  boracic  by  silicic  acid.  We  quote  the 
authors’  method  of  making  Rubies.  Fluoride  of  aluminium, 
with  a  small  quantity  of  fluoride  of  chromium,  is  placed 
in  an  earthen  crucible,  which  has  been  carefully  lined 
with  calcined  alumina,  just  in  the  same  way  as  a  crucible 
is  lined  with  charcoal.  In  the  centre  of  this  crucible  is 
one  of  platinum,  containing  the  boracic  acid,  around  which 
the  fluorides  are  disposed.  The  outer  crucible  is  well 
covered.  When  this  apparatus  is  exposed  to  a  tempera¬ 
ture  sufficiently  high,  the  fluorides  volatilise,  and  come  in 
contact  with  the  vapours  of  boracic  acid  from  the  inner 
crucible,  above  and  around  which  the  rubies  are  deposited. 
The  violet  red  tint  of  these  is  said  to  be  exactly  like  that 
of  the  most  beautiful  natural  stones. 

The  remaining  article  is  by  M.  P.  Blaserna  “  On  the 
Compressibility  of  Caibonic  Acid  and  Atmospheric  Air  at 
ioo°  C.” 


The  Retrospect  of  Medicine :  being  a  Half-Yearly  Journal 
containing  a  Retrospective  View  of  every  Discovery  and 
Practical  Improvement  in  the  Medical  Sciences.  Edited 
by  W.  Braithwaite,  M.D.,  &c.,  &c.,  and  James  Braith- 
waite,  M.D.  Yol.  li. ,  January  to  June,  1865.  London  : 
Simpkin,  Marshall,  and  Co.  1865. 

We  need  only  notice  the  punctual  appearance  of  this 
journal,  containing,  as  usual,  a  large  amount  of  well- 
selected  matter,  carefully  condensed — matter  from  which 
we  borrow  a  few  short  notices  for  our  “  Miscellanea.” 


The  Ophthalmic  Review,  July,  1865. 

The  present  number  of  this  well-conducted  journal  contains 
the  usual  amount  of  valuable  matter  for  ophthalmic  practi¬ 
tioners,  and  one  on  the  “  Ointment  of  Yellow  Oxide  of 
Mercury,”  which  will  be  of  interest  to  our  pharmaceutical 
readers.  This  we  shall  extract,  commending  the  remainder 
to  all  interested  in  modern  Ophthalmic  Surgery. 


The  Brewers'  Journal.  No.  1. 

This  is  the  first  number  of  a  periodical  which  will,  no 
doubt,  prove  very  acceptable  to  the  brewing  trade.  It  is 
intended  to  give  all  the  current  scientific  information  on 
the  subject  of  brewing,  together  with  market  reports  and 
statistics,  notices  of  new  inventions  relating  to  the  art  of 
brewing,  and  odd  items  of  general  interest  to  the  brewer. 
Our  new  contemporary  has  a  good  field  to  work,  and  we 
may  wish  the  editor  all  success  in  his  endeavours. 
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Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C.  J 

1620.  R.  A.  Brooman,  Fleet  Street,  “Improvements  in 
furnaces.” — A  communication  from  F.  A.  T.  de  Beaure¬ 
gard,  Paris.— Petition  recorded  June  15,  1865. 

1679.  J-  Gale>  Devonshire  Terrace,  “Improvements  in 
preparing  and  treating  gunpowder.”— June  22,  1865. 
1690.  M.  A.  Muir  and  J.  McThoham,  Glasgow,  N.B., 
Improved  sanitary  apparatus  or  arrangements  for  pre¬ 
venting  noxious  vapours,  such  as  arise  when  coatin*  or 
treating  iron  or  other  articles.”  0 


1695.  J.  Solomon,  Red  Lion  Square,  “Improvements 
in  the  preparation  of  magnesium  for  illuminating  pur¬ 
poses.” — A  communication  from  F.  P.  Le  Roux,  Paris. 

1696.  C.  R.  Bamber,  Jersey,  “  A  new  or  improved  ap¬ 
paratus  for  producing  the  magnesium  light.” — June  24., 
1865. 

1700.  M.  Ashby,  Staines,  Middlesex,  “An  improved 
brewers’  and  distillers’  refrigerator  or  apparatus  for  cool¬ 
ing  liquids,  condensing  steam,  or  other  vapours.” — June 
26,  1865. 

1719.  W.  E.  Newton,  Chancery  Lane,  “Improvements 
in  the  preparation  of  amalgams  of  quicksilver  or  mercury, 
and  in  the  application  of  such  amalgams  to  various  pur¬ 
poses  in  the  arts.” — A  communication  from  H.  Wurtz, 
New  York,  U.S.A. — June  28,  1865. 

1737.  W.  Schofield,  Heywood,  Lancashire,  “Improve¬ 
ments  in  the  manufacture  of  gas  retorts  and  other  articles 
made  of  fire-clay,  and  in  furnaces  for  burning  the  same, 
and  for  other  purposes.” — June  30,  1865. 

Notices  to  Proceed. 

571.  J.  Young,  Manchester,  “Improvements  in  distilling 
bituminous  substances,  andin  apparatus  employed  therein.” 
— Petition  recorded  March  1,  1865. 

580.  T.  Horton,  Priors  Lee  Hall,  Salop,  and  D.  S. 
Price,  Great  George-street,  Westminster,  “Improvements 
in  the  treatment  of  certain  products  obtained  in  the  smelt-' 
ing  of  iron.” — March  2,  1865. 

606.  J.  H.  Johnson,  Lincoln’s  Inn  Fields,  “  Improve¬ 
ments  in  stopping  bottles.” — A  communication  fromH  .B. 
Goodyear,  Hew  Haven,  Conn.,  U.S.A. — March  4,  1865. 

624.  F.  Cruickshank,  Edinburgh,  N.B.,  “Improvements 
in  coating  for  the  prevention  of  the  fouling  to  which  iron 
and  other  ships  and  structures  are  ordinarily  liable  in  sea¬ 
water.” — March  6,  1865. 

649  M.  Morgans,  Brendon  Hills,  Somersetshire,  “Im¬ 
provements  in  converting  cast-iron  or  pig-iron  into  wrought 
iron  or  steel,  and  in  machinery  employed  therein.” — 
March  8,  1865. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  July  18. 

An  easy  and  cheap  method  of  obtaining  oxygen  on  a  large 
scale  is  a  great  desideratum,  and  I  may  mention  the  pro¬ 
cess  of  M.  Archereau  as  one  that  may  be  worth  attention. 
This  gentleman  avails  himself  of  the  well-known  reaction 
of  silica  upon  sulphate  of  lime,  at  a  high  temperature,  by 
which  sulphurous  acid  and  oxygen  are  evolved — 

Si02  +  Ca0S03  =  Ca0Si02  +  S03  +  O. 

The  mixture  of  these  two  gases  is  passed  into  a  condensing 
apparatus  and  submitted  to  a  pressure  of  three  atmospheres, 
by  which  the  sulphurous  acid  is  liquefied,  and  then  the 
oxygen  is  purified  by  passing  through  milk  of  lime.  By 
this  process  M.  Archereau  hopes  to  obtain  pure  oxygen  at 
a  cost  of  35  centimes  a  cubic  metre. 

The  use  to  which  it  is  intended  to  apply  the  oxygen,  as 
I  see  it  stated  in  Cosmos,  is  certainly  curious.  It  is  pro¬ 
posed  to  compress  it  in  cylinders,  like  portable  gas,  and 
employ  it  for  increasing  the  illuminating  power  of  coal 
gas  by  passing  a  jet  of  oxygen  into  the  gas  flame.  The 
consumption  of  two  litres  of  coal  gas  and  one  litre  of 
oxygen  per  hour,  it  is  said,  will  give  a  light  equal  to  that 
produced  by  the  consumption  of  sixteen  litres  of  coal  gas 
in  the  ordinary  atmosphere  ;  and  thus,  allowing  for  the 
cost  of  the  oxygen,  a  saving  of  45  or  50  per  cent,  will  be 
effected  by  the  consumer.  Besides  this  saving  of  money, 
there  is  another  advantage  in  the  small  amount  of  carbonic 
acid  formed  to  vitiate  the  atmosphere  of  an  apartment. 
M.  Archereau,  I  ought  to  add,  utilises  the  sulphurous  acid 
either  by  converting  it  into  sulphuric  acid,  or  extracting 
the  sulphur. 
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Your  readers  will  have  heard  of  the  therapeutic  effects 
of  the  vapours  from  gas  purifiers  in  whooping-cough  and 
other  diseases  of  the  respiratory  organs.  The  good  effects 
of  these  vapours  seem  to  be  indisputable,  but  the  difficulty 
was  to  get  at  them.  The  gas  companies  might,  indeed, 
have  fitted  up  rooms  for  patients  over  the  purifiers,  as 
people  used,  and  perhaps  do  still,  in  Germany  have  rooms 
for  consumptive  people  over  cow-houses  ;  but  I  daresay 
the  companies  would  object  to  have  their  works  converted 
into  Sanatoriums,  all  idea  that  would  certainly  startle  the 
London  medical  officers  of  health  who,  some  years  ago, 
condemned  the  smell  from  the  purifiers  as  an  unmitigated 
nuisance.  We  live,  and  it  is  to  be  hoped  we  learn,  and 
many  a  thing  once  esteemed  a  nuisance  has  been  found  to 
be  a  blessing.  So  it  may  be  with  the  stench  of  the  crude 
ammoniacal  liquor  from  gas-works,  which,  diffused  through 
a  room  by  placing  ten  or  twelve  grammes  of  the  liquor  on 
a  plate,  will,  according  to  MM.  Burin  Buisson,  and  Be 
Maillard,  produce  all  the  good  effects  of  the  vapours  at  the 
works.  Ammoniacal  liquor  is  a  body  of  complex  and 
uncertain  composition,  and  I  must  leave  others  to  decide 
what  are  the  curative  agents. 

Since  writing  the  above  I  have  found  in  Les  Mondes  the 
recipe  given,  by  the  author  of  the  iiaper  just  mentioned, 
for  a  compound  which  will  give  off  vapours  exactly 
resembling  in  composition  those  found  in  the  atmosphere 
about  purifiers.  It  is  as  follows  : — • 

Ammoniacal  liquor  (20°  B.) 

Acetone  .... 

Crude  benzol 

,,  naphthaline  *  » 

Fresh  gas  tar 


1  kilogramme. 
iq  grammes, 
is  ,5 


100 


J) 


The  naphthaline  is  first  dissolved  in  the  benzol,  and  then 
added  with  the  other  ingredients  to  the  ammoniacal  liquor. 

I  must  mention  also  that  M.  Tellier  has  also  a  scheme 
for  the  manufacture  and  application  of  oxygen — of  course, 
in  reference  to  the  production  of  ammonia,  for  which  last- 
named  gas  this  gentleman  has  so  many  useful  applications. 
A  not  very  clear  account  of  the  process  is  given  in  Cosmos , 
from  which  I  gather  that  the  inventor  starts  with  hydro¬ 
chloric  acid,  a  mixture  of  which,  with  air,  he  passes  over 
red-hot  pumice,  and  so  obtains  chlorine  mixed  with 
nitrogen.  These  gases,  passed  with  steam  through  a  red- 
hot  tube,  give  hydrochloric  acid  again,  with  a  mixture  of 
oxygen  and  nitrogen.  So  far,  I  dare  say,  all  will  go  right  ; 
but  now  M.  Tellier  speaks  of  absorbing  the  nitrogen  with 
an  iron  sponge  heated  to  redness,  and  so  forming  nitride 
of  iron  which,  reduced  by  hydrogen,  gives  ammonia  !  The 
nitrogen  being  absorbed,  the  oxygen  maybe  collected,  and 
with  this  the  author  proposes  to  accelerate  the  fusion  of 
iron  by  burning  a  portion  of  the  metal  to  furnish  heat  to 
melt  the  rest.  To  fuse  1000  kilos,  of  iron,  he  talks  of 
expending  82*77  kilos,  of  oxygen  and  2i7-33  kilos,  of 
iron :  the  300  kilos,  of  oxide  he  speaks  of  reducing 
cheapl3r,  by  what  means  is  not  stated. 

I  send  this  as  a  specimen  of  the  style  of  dreaming  in 
which  some  Frenchmen  indulge — a  style,  however,  not  at 
all  peculiar  to  Frenchmen.  Patent  records  in  all  countries, 
I  take  it,  include  schemes  no  less  wild. 

Yet  one  more  process  for  the  cheap  preparation  of 
oxygen.  M.  Carlevaris  writes  to  Les  Mondes,  and  suggests 
the  heating  of  binoxide  of  manganese  with  fine  sand,  in 
which,  he  says,  oxygen  will  be  evolved  in  consequence  of 
the  following  reaction  : — 

Mn02  +  Si03  =  MnOSiO*  +  O. 

The  theory  as  to  the  other  states  is  quite  reasonable,  but 
the  temperature  required  to  effect  the  reaction  will,  I  fancy, 
be  rather  high. 

And  yet  one  more  specific  for  consumption.  Dr. 
Desmartis  recommends  draughts  of  freshly  drawn  blood — 
no  doubt  a  very  nutritious,  but  still  a  very  disagreeable, 
dose.  But  patients  will  drink  it  as  they  do  more  disagree¬ 
able  things— if  they  believe  that  “  the  life  of  [their]  flesh 
;s  in  the  blood.” 


I  may  mention  a  curious  circumstance  connected  with 
death  by  lightning  related  last  week  by  M.  Boudin.  Two 
soldiers  were  recently  struck  with  lightning  and  killed. 
Some  comrades  who  went  to  take  up  the  bodies  received 
violent  shocks.  The  bodies  appear  to  have  become  charged 
Leyden  jars. 


MISCELLANEOUS. 


University  College. — The  prizes  for  Analytical 
Chemistry  at  University  College,  London,  for  the  Session 
1864-5  were  distributed  as  follows:—  Gold  Medal  and 
First  Certificate. — J.  J.  Bourney,  of  London.  Certificates. 
—2.  Charles  Graham,  of  Berwick-on-Tweed  ;  3.  Manning 
Prentice,  of  Stowmarket ;  4.  Y.  Yamaou,  of  Japan; 
5.  K.  Endo,  of  Japan. 

t&liibition  of  Arts  ami  Manufactures  of  Xoi  th 
Eastern  lomlon. — This  exhibition  will  be  held  in  the 
Agricultural  Hall,  Islington,  and  will  open  on  August  16, 
It  promises  to  be  very  superior  to  most  of  the  local  exhibi- 
tions  recently  held.  We  notice  that  the  department  of 
philosophical  instruments  and  chemical  apparatus  will  be 
very  fully  represented,  the  list  of  the  Committee  containing 
the  names  of  some  of  the  principal  manufacturers  and 
members  of  the  trade.  Chemical  and  pharmaceutical 
products  will  also,  we  are  told,  form  a  considerable  feature. 
We  may  mention  that  it  is  intended  to  devote  the  surplus 
funds  of  the  exhibition  to  the  establishment  of  a  permanent 
museum  of  arts  and  industry  somewhere  in  that  part  of 
the  metropolis? 

Uiicovy  of  tlae  Ini|son*iei'iil»leSi- — Y?e  have  re- 
ceived  a  letter  from  Mr.  McGauley,  stating  his  claims  to 
the  first  enunciation  of  the  theory  of  imponderables  laid 
before  the  Academy  of  Sciences  by  M.  G.  Martin,  and 
noticed  in  the  Chemical  News,  vol.  xi.,  pp.  230-237. 
Mr.  McGauley,  it  seems,  sent  a  memoir,  in  which  this  theory 
was  developed,  to  the  Academy  in  May,  1862.  It  was 
then  referred  to  a  commission  consisting  of  MM.  Pouillet 
and  Fizeau,  who  have  never  reported  Upon  it.  In  an 
article  in  the  Scientific  Review  the  author  states  that  “three 
years  have  confirmed  the  conviction  his  researches  had 
long  led  him  to  entertain,  that  the  imponderables  are  really 
material  elements,  subject,  like  all  others,  to  definite  laws 
of  combination.”  We  extract  the  propositions  laid  down 
by  the  author  at  the  commencement  of  his  memoir  : — 

“  Motion ,  Electricity,  Heat,  and  Light,  consist  of 'the  same 
Constituents,  either  Singly  or  in  Combination. 

“  I.  The  simplest  form  of  motion  (including  nervous 
energy),  electricity,  heat,  and  light,  is  an  element  of 
motion  in  the  latent  state — that  is,  combined  with  matter. 

“  II.  When  an  element  of  motion  is  liberated  from 
combination  with  matter,  by  the  neutralising  action  of  a 
motive  element  of  the  opposite  kind — that  is,  ‘  when  two 
equal  and  opposite  motions  destroy  each  other,’  the  two 
electricities  are  set  free,  and  when  these  combine,  Heat  is 
the  result. 

“III.  When  one  of  the  calorific  elements  is  in  excess 
(being  combined  as  a  motive-element),  the  resulting  heat 
becomes  either  one  of  the  coloured  rays  of  the  solar  spec¬ 
trum,  or  an  actinic  ray,  according  to  the  amount  of  such 
excess,  and  is  the  more  refrangible  in  proportion  to  that 
amount.  And  it  is  probable  that  the  nature  of  the  light 
which  results  depends  on  which  calorific  element  (electric 
element)  is  in  excess. 

“IV.  Both  the  heat  elements  are  set  free,  under  the  form 
of  the  two  electricities,  during  ordinary  combustion,  but 
only  one  of  them  during  galvanic  action. 

“  V.  Motion  is  never  produced,  except  by  decomposition 
of  heat,  or  by  liberation  of  the  calorific  elements,  during 
chemical  action,  which  is  true,  even  when  the  decomposi¬ 
tion  is  due  to  electricity  or  electro-magnetism.  And 
motion  is  never  destroyed  without  heat  being  formed  again, 
except  when  the  calorific  elements  are  prevented  from 
uniting.” 
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Transmutation  of  Metals. — I  recollect  the  para¬ 
graph  referred  to  by  Mr.  Irvine  going  the  round  of  the 
papers,  but  I  could  never  ascertain  that  there  was  any 
truth  in  it.  It  is,  however,  an  undoubted  fact  that  about 
twelve  or  eighteen  months  ago  bismuth  rose  in  price  from 
2s.  gd.  to  24s.  per  pound  ;  but  I  believe  the  company  said 
to  have  been  formed  for  transmuting  it  into  silver  to  be  a 
myth.  Perhaps  the  following  facts  may  clear  up  the 
mystery.  The  chief  supply  of  bismuth  is  derived  from 
the  Royal  Saxon  mines  at  Schneeberg,  which  are  also 
worked  for  cobalt  and  nickel.  The  lode  in  which  these 
metals  occur  crosses  in  one  part  of  its  course  a  thin  lode 
of  silver.  At  the  point  of  contact  a  small  percentage  of 
this  metal  is  of  course  obtained  ;  but  for  some  time  past 
it  has  been  so  small  as  not  to  be  worth  extracting,  and 
the  three  metals  have  been  sent  together’  to  this  country. 
When  the  cobalt  and  nickel  have  been  extracted,  what¬ 
ever  trace  of  silver  there  may  be  remains  in  the  bismuth. 
Possibly  some  one  may  have  accidentally  met  with  a 
specimen  unusually  rich  in  silver,  and  thence  concluded 
that  the  extraction  of  the  precious  metal  would  turn  out 
a  profitable  speculation.  The  Schneeberg  mines  are  now 
only  partially  worked.  A  cheaper  substitute  for  cobalt 
blue  has  been  discovered,  and  supplies  of  nickel  being- 
obtained  from  other  sources,  the  prices  of  both  metals 
have  declined.  The  importation  of  washed  ore  obtained 
from  these  mines  used  to  be  about  700,000  pounds  per 
annum,  but  it  has  now  fallen  to  about  50,000  pounds. 
The  supply  of  bismuth  is  almost  exclusively  obtained 
from  Schneeberg,  and  this  falling  off  in  the  supply  would 
almost  of  itself  be  sufficient  to  account  for  the  rise  in 
price  of  the  metal.  This,  I  think,  satisfactorily  disposes 
of  the  “  Transmutation  of  Metals  Company  (Limited) 
but  I  hope  in  a  future  communication  to  show  that 
believers  in  a  sort  of  modified  alchemy  are  not  by  any 
means  rare  even  in  the  nineteenth  century.—  Richard  B. 
Prosser,  25,  Southampton  Buildings,  W.C.  —  Notes  and 
Queries. 

[We  happen  to  know  that  a  professed  transmutor,  a 

German,  had  an  office  in  Leadenhall-street  two  years 

ago,  and  for  a  time  found  dupes. — Ed.  C.  N.] 

Arsesaic  Eating-. — Dr.  Maclagan,  of  Edinburgh,  on 
a  visit  to  Styria  in  the  spring  of  this  year,  obtained  con¬ 
clusive  evidence  of  the  existence  of  this  practice,  and  has 
published  in  the  Edinburgh  Medical  Journal  a  circumstantial 
account  of  what  he  saw.  We  quote  one  case,  in  which  it 
will  be  seen  no  jugglery  could  have  been  practised  :  — 
“  Mathias  Schober,  a  healthy -looking,  fresh-complexioned, 
fairly  muscular  young  man,  of  the  age  of  26  years,  and 
about  five  feet  nine  inches  in  h  ight,  a  native  of  Liegist, 
and  employed  as  a  house  servant  there,  said  he  had 
taken  Hiittereich  for  about  a  year  and  a  half— not, 
however,  white  arsenic,  but  the  yellow  arsenic,  or  orpi- 
ment,  of  which  he  took  a  specimen  from  his  pocket  and 
showed  it  to  me.  Of  this  I  retained  a  piece  for  chemical 
investigation.  He  informed  me  that  he  took  the  arsenic 
in  order  to  keep  strong,  though  he  had  never  suffered  from 
ill  health.  lie  said  he  had  never  experienced  any  bad 
effects,  even  when  he  first  began  using  it ;  that  he  had  at 
first  taken  rather  less  than  a  grain  every  fortnight ;  that  he 
now  took  it  twice  a  week ;  and  that  on  omitting  to  take  it 
for  an3r  longer  period  he  experienced  a  longing  for  it, 
which  was  relieved  by  a  repetition  of  the  usual  dose.  His 
reason  for  taking  the  orpiment  instead  of  the  white  arsenic 
was,  that  it  was  more  easily  procured  ;  but  having  pro¬ 
fessed  himself  quite  indifferent  whether  it  were  arsenious 
acid  or  the  sulphuret,  Dr.  Ivnappe  produced  a  paper  con¬ 
taining  the  former  (of  which  I  also  kept  a  sample),  and 
having  asked  him  to  choose  out  a  piece  such  as  he  wras  in 
the  habit  of  taking,  it  was  weighed,  and  found  to  be  nearly 
five  grains.  We  had  no  finer  weight  than  one  grain ;  but 
the  piece  of  arsenic  was  much  over  four,  though  less  than 
five,  Dr.  Knappe,  having  carefully  ground  this  to  powder 


on  a  clean  piece  of  paper,  it  was  transferred  to  a  small 
piece  of  plain  white  bread,  about  as  large  as  a  man’s 
thumb-nail,  and  this  the  doctor  put  into  his  mouth. 
Schober  chewed  it  and  swallowed  it,  and  then  swallowed 
another  portion  of  bread  the  same  size  immediately  after. 
This  was  at  9-30  a. in.  He  stayed  with  us  a  few  minutes, 
but  he  had  to  return  to  his  work,  promising,  however,  to 
come  back  in  a  short  while.  This  he  did  at  11-30,  two 
hours  after,  and  made  water  in  my  presence  to  the  amount 
of  what  I  estimated  at  twenty-eight  ounces,  into  a  vessel 
previously  carefully'  cleaned,  and  the  urine  was  put  into 
bottles  thoroughly  washed  by  myself.  Unfortunately,  in 
the  hurry  of  my  departure,  in  trying  to  pack  these  bottles 
into  my  hat-box,  I  broke  one,  and  thus  lost  part  of  the 
urine.  Since  my  arrival  in  this  country  I  subjected  the 
contents  of  the  two  remaining  bottles  to  chemical  analysis, 
adopting  the  distillation  process  of  Dr.  Taylor  as  the  most 
convenient  way  of  separating  arsenic  from  the  organic 
matters  of  the  urine.  For  this  purpose  the  urine  was  care¬ 
fully  evaporated  to  dryness  in  a  clean  retort.  The  nearly 
dry  residue  was  covered  with  strong  hydrochloric  acid,  and 
distilled  into  a  well-cooled  receiver.  The  product,  amount¬ 
ing  to  about  half  an  ounce,  was  a  clear,  feebly  pinkish 
fluid,  thirty  minims  of  which,  when  treated  both  byr 
Reinsch’s  and  Marsh’s  process,  gave  very'  characteristic 
arsenical  deposits.  Schober  also  came  the  following  day' 
to  see  me,  having  taken  no  more  arsenic  since  the  dose 
which  he  had  swallowed  before  me  twentyr-six  hours  pre¬ 
viously.  I  again  secured  some  urine  which  he  passed  in 
my  presence,  and  this,  when  chemically  examined  as 
above,  also  yielded  arsenic  freely.”  Dr.  Maclagan  adds — 
“It  is  evident  that  the  confirmation  of  the  existence  of 
the  practice  of  arsenic-eating  must  lead  us  to  modify  some 
of  the  opinions  that  are  entertained  with  regard  to  the 
influence  of  habit  on  the  action  of  poisons.  It  has  long 
been  notorious  that,  by  habit,  the  human  body  may'  be 
brought  to  bear  with  impunity  doses  of  organic  poisons, 
such  as  opium,  which,  to  those  unaccustomed  to  them, 
would  certainly  prove  fatal ;  but  ‘  it  has  hitherto  been 
considered  by  toxicologists  that,  except  within  very  narrow 
limits,  habit  appears  to  exercise  no  influence  on  the  action 
of  mineral  poisons.’  (Taylor  ‘  On  Poisons,’  p.  89.)  Though 
the  experiment  of  M.  Flandin,  by  which  he  proved  that  he 
could  bring  dogs  to  bear  fifteen  grains  of  arsenious  acid  in 
powder  in  twenty-four  hours,  without  injury  to  their 
appetite  or  health,  and  the  practice  of  administering 
arsenic  to  horses,  have  long  been  known  as  pointing  rather 
in  the  contrary  direction,  this  has  been  supposed  to  be 
due  to  some  peculiarity  in  the  constitution  of  the  lower 
animals.  The  facts  which  have  been  ascertained  with 
regard  to  the  Styrian  arsenic -eaters,  and  which  the  above 
observations  confirm,  entitle  us  to  maintain  that  the  modi¬ 
fying  effect  of  habit  is  not  confined  to  organic  poisons,  but 
extends  to  those  of  mineral  nature — at  all  events,  to 
arsenic.” 

Carijolic  Acid  is  strongly  recommended  to  dentists 
cleaning  out  carious  teeth  previous  to  stopping  them.  It 
is  said,  also,  to  be  an  effectual  cure  for  toothache. 
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CHEMISTRY. 


Analysis  of  the  “  Montpellier  Saline  Chalybeate  ”  Water , 
Harrogate ,  by  Dr.  Sheridan  Muspratt,  il/.Z).  (lion,) 
F.li.  S.  Ed. ,  iJA  A.  J.H . ,  #c. 

Having,  at  the  suggestion  of  numerous  scientific  men, 
undertaken  an  analysis  (just  completed)  of  the  above 
famous  spring,  which  is  often  called,  in  Harrogate, 
Kissingen  Water,”  although  its  constituents  bear  very 
little  resemblance  to  the  world-renowned  Continental 
spa;  and  as  Dr.  Kennion,  the  eminent  consulting  phy¬ 
sician,  regards  my  results  “  most  interesting  as  a  safe 
guide  in  prescribing,”  I  am  induced  to  forward  these  few 
remarks,  with  the  tabular  analysis  (mean  of  four  deter¬ 
minations)  for  publication  in  your  ably- conducted 
scientific  journal :  — 


Carbonate  of  iron 

Grains  in  the 
imperial  gallon. 

.  3  *6  14 

Carbonate  of  lime 

.  20*714 

Carbonate  of  magnesia 

.  1*625 

Carbonate  of  manganese  . 

.  trace 

Chloride  of  calcium  . 

.  127*274 

Chloride  of  magnesium 

.  66*103 

Chloride  of  potassium 

5  400 

Chloride  of  sodium  . 

.  623*419 
.  ) 

Iodide  of  sodium 

Bromide  of  sodium  . 

.  ;•  traces 

Ammonia,  &c.  . 

A 

Total 

.  848*149 

Temperature  of  water 

48° 

Specific  gravity 

.  1*0088 

Beaction  .... 

.  alkaline 

It  contains  about  24  cub.  in.  of  carbonic  acid.  The 
Bavarian  spring  (Kissingen)  yields  more  than  ten  times 
this  quantity  of  the  above  gas. 

The  late  Mr.  William  West,  F.R.S.,  of  Leeds,  gave 
twenty  grains  of  sulphate  of  soda  in  a  gallon  of  the 
Montpellier  saline  water!  It  does  not  offer  a  trace  of 
any  suiphated  compounds.  How  Mr.  West  found 
Glaubers’  salt  in  the  water  must  now  remain  a  mystery. 


College  of  Chemistry,  July  25. 


On  the  Amines  of  Benzoic  Alcohol f  by  M.  Cannizzaro. 

For  the  same  reason  that  phenols  were  long  supposed 
to  be  analogous  to  alcohols,  it  has  until  lately  been 
thought  that  aniline,  toluidine,  and  their  homologues 
were  alkaloids  of  a  constitution  analogous  to  that  of 
methylamine,  ethylamine,  etc. 

The  discovery  of  benzoic  alcohol,  and  the  comparison 
of  its  properties  with  those  of  cresylic  phenol,  has  con¬ 
troverted  the  first  of  these  opinions. 

The  facts  which  I  have  the  honour  of  submitting  to 
the  Academy  show  that  the  alkaloid  derived  from  ben¬ 
zoic  alcohol,  the  true  primary  bcnzylamine,  differs 
altogether  from  toluidine,  whence  it  may  by  analogy 
be  inferred  that  alkaloids  derived  fiom  true  aromatic 
alcohols  differ  from  those  which  arc  analogous  to 
aniline. 

The  following  is  the  method  for  obtaining  primary 
ben/ylamine: — Mix  chloride  of  benzyl  (benzhydro- 
chloric  ether)  with  an  alcoholic  solution  of  ammonia, 
and  leave  the  whole  to  stand  for  a  few  days.  White 

*  Comptes  Rendus,  lx.,  1207. 
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crystals  then  form  in  needles  and  flakes,  which  separate 
from  the  liquid. 

These  crystals  are  merely  the  tertiary  benzylamine 
which  I  described  some  years  ago. 

Filter  the  liquid,  distil  the  alcohol  in  a  water  bath, 
and  treat  the  residue  with  hot  water.  There  remains 
an  insoluble  matter  which  fuses  in  hot  water.  This 
is  a  second  and  slightly  coloured  portion  of  tertiary 
benzylamine.  Evaporate  the  partially-cooled  aqueous 
solution,  separated  by  filtration  from  the  latter  substance, 
to  dryness  in  a  water  bath.  A  saline  residue  remains, 
which  is  a  mixture  of  a  little  sal-ammoniac  and  the 
hydrochlorates  of  primary  benzylamine  and  of  another 
alkaloid,  probably  secondary  benzylamine. 

Separate,  by  fractional  crystallisation,  the  portion 
which  is  most  soluble  in  water,  which  is  nearly  pure 
hydrochlorate  of  primary  benzylamine. 

A  free  alkaloid  is  obtained  by  treating  a  concentrated 
aqueous  solution  of  this  hydrochlorate  by  an  excess  of 
potash  solution.  The  alkaloid  then  floats  on  the  surface. 

To  assist  the  separation  add  ether ;  separate  the 
etherial  from  the  aqueous  solution,  and  distil  the  ether 
in  a  water  bath.  Place  the  residue,  slightly  coloured 
yellow,  in  contact  with  a  stick  of  fused  potash  to  dry  it 
and  to  preserve  it  from  the  action  of  the  carbonic  acid. 
After  a  few  days  separate  the  limpid  liquid  from  the 
potash  and  distil,  collecting  what  comes  over  at  about 
182°.  Colourless  primary  benzylamine  is  thus  obtained. 
This  is  not,  however,  perfectly  pure;  when  mixed  with 
water  it  gives  a  turbid  solution,  caused  apparently  by 
the  presence  of  a  little  secondary  alkaloid. 

By  repeated  fractional  distilllations  benzylamine  is  at 
last  with  difficulty  perfectly  purified.  I,  however, 
effected  this  object  by  the  following  method  : — I  passed 
a  current  of  dry  carbonic  acid  over  primary  benzyl¬ 
amine  purified  as  much  as  possible  by  distillations ;  a 
solid  compound  formed  and  the  temperature  rose.  I 
washed  this  compound  with  perfectly  dry  ether,  which 
took  away  the  small  quantity  of  the  other  alkaloid, 
which  did  not  absorb  carbonic  acid  and  remained  liquid. 
This  solid  carbonate,  dried  on  blotting-paper,  I  dissolved 
in  hydrochloric  acid,  carbonic  acid  was  disengaged  ;  I 
crystallised  the  hydrochlorate  formed  and  then  extracted 
the  alkaloid  by  the  process  above  described. 

The  alkaloid  CiH^HoN  thus  separated  is  a  colourless 
liquid,  boiling  without  decomposition  between  182°  and 
183°  (uncorrccted).  It  seems  unalterable  by  the  action 
of  the  sun  ;  it  mixes  with  water  in  all  proportions 
potash  in  excess  separates  it  from  these  solutions, 
tinging  it  with  yellow  ;  it  rapidly  absorbs  carbonic  acid, 
giving  a  crystallised  compound  as  does  amylamine.  It 
has  an  energetic  alkaline  reaction,  fumes  when  in  con¬ 
tact  with  hydrochloric  acid,  combines  with  acids  with 
considerable  disengagement  of  heat,  and  gives  neutral 
salts.  The  hydrochlorate  C7H9MHC1  crystallises  in 
striated  flakes;  with  platinic  chloride  it  gives  a  chloro- 
platinate  crystallised  in  orange  coloured  plates. 

These  characteristics  sufficiently  show  how  much  this 
alkaloid  differs  from  toluidine.  The  difference  consists 
not  only  in  the  physical  characteristics  and  solubility  in 
water,  but  also  in"  the  chemical  properties.  Toluidine 
is  a  very  feeble  alkaloid,  while  the  basic  characteristics 
of  benzylamine  are  as  pronounced  as  those  of  ithyl- 
amine  and  its  homologues. 

Starting  upon  the  supposition  that  benzylamine  is  to 
toluidine  what  benzoic  alcohol  is  to  cresylic  phenol,  I 
have  endeavoured  to  find  out  whether,  by  making  the 
radical  benzyl  take  the  place  in  toluidine  of  the  two 
other  atoms  of  hydrogen  which  remained  of  the  am- 
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monia  a  body  would  be  obtained  isomeric  or  identical 
with  tertiary  benzylamine.  The  result  will  be  commu¬ 
nicated  in  a  succeeding  paper. 


PHARMACY,  TOXICOLOGY,  &c. 


On  the  Ointment  of  the  Yellow  Amorphous  Oxide  of 
Mercury ,  by  Drs.  Hofmann  and  Pagenstecher. 

We  borrow  the  following  from  the  pages  of  our  valuable 
contemporary,  the  Ophthalmic  Review  : — 

Two  forms  of  oxide  of  mercury  are  recognised  : — 

ist.  The  crystalline  or  red  oxide,  prepared  by  the  dry 
method,  and  commonly  known  as  red  precipitate,  consti¬ 
tuting  the  very  common  remedy ;  and 

2nd.  The  amorphous,  or  yellow  oxide,  prepared  by  the 
wet  method,  by  precipitation;  up  to  within  a  few  years 
unknown  to  the  Pharmacopoeia,  although  it  is  indubitably 
preferable  to  the  first. 

The  common  red  precipitate  is  rendered  applicable  to 
practice  by  being  triturated  in  a  porcelain  mortar  till  no 
more  brilliant  crystalline  points  can  be  perceived  ;  a 
powder  is  thus  obtained  which  is  quite  soft,  and  when 
rubbed  between  the  fingers  no  longer  imparts  any  gritty 
feel.  If  this,  after  being  prepared  in  the  most  careful 
possible  way,  is  submitted  to  the  microscope,  it  may, 
under  a  magnifying  power  of  even  120  diameters,  be 
recognised  as  a  mass  of  broken  crystals.  The  point  up 
to  which  the  trituration  should  be  continued,  which  forms 
the  measure  of  the  fineness  of  the  division,  is  in  this 
method  uncertain  and  inconstant.  Thus  this  prepara¬ 
tion  occurs  in  different  degrees  of  fineness  in  different 
shops  ;  and  as  its  efficacy  is  intimately  connected  with  its 
fineness,  the  surgeon  gets  preparations  which  act  with 
unequal  strength. 

For  obtaining,  therefore,  a  preparation  uniform  in  its 
effects,  and  in  the  finest  possible  state  of  division,  the 
yellow  precipitate,  which  is  thrown  down,  is  highly  to 
be  recommended.  Thinking  this  would  also  prove  a  far 
more  energetic  preparation,  I,  in  1856,  for  the  first  time 
prepared  some,  and  recommended  its  use  to  Dr.  Pagen¬ 
stecher  in  his  eye  practice,  instead  of  the  common  preci¬ 
pitate,  and  found  my  anticipations  most  gratifyingly 
confirmed.  The  mode  of  preparing  the  yellow  precipitate, 
although  well  known,  may  be  still  worth  mentioning. 
Care  must  be  taken  in  the  precipitation  to  obtain  a  pure 
oxide,  and  not  any  of  its  compounds,  to  which  precipi¬ 
tates  of  mercury  have  a  great  tendency— a  fact  which 
might  detract  from  the  efficacy  of  the  preparation.  The 
precipitation  is  effected  by  adding  a  solution  of  the  chlo¬ 
ride  of  mercury  to  a  solution  of  potash,  in  such  a  way 
that  there  is  always  an  excess  of  the  latter.  After  the 
precipitate  has  deposited  itself,  the  supernatant  fluid  is 
at  once  poured  off,  the  precipitate  thoroughly  washed 
with  distilled  water,  and  dried  by  a  gentle  heat,  with 
exclusion  of  daylight.  Thus  prepared,  the  yellow  pre¬ 
cipitate  has  a  light  yellow  (that  of  the  yolk  of  an  egg) 
colour,  and  is  an  exceedingly  fine  powder,  which,  even 
under  the  microscope,  appears  completely  amorphous.  In 
addition  to  both  the  above  signalised  properties,  it  differs 
from  the  ordinary  precipitate  in  its  chemical  behaviour, 
being  much  more  quickly  acted  on  by  reagents.  A 
solution  of  oxalic  acid,  which  acts  on  the  red  oxide  only 
after  boiling,  very  quickly  changes  the  yellow  oxide,  even 
at  the  ordinary  temperature,  into  the  white  oxalate.  The 
preparation  of  hypochloric  acid  gas  depends  on  the  pro¬ 
perty  the  yellow  oxide  of  mercury  possesses  of  decom¬ 
posing  in  contact  with  chlorine  gas ;  the  results  being 


hypochloric  acid  and  chloride  of  mercury  ;  whereas  the 
red  oxide  undergoes,  with  chlorine  gas  at  the  ordinary 
temperature,  hardly  any  change.  This  difference  of 
chemical  behaviour  of  the  two  oxides  constitutes  a  diffe¬ 
rent  degree  of  resistance  to  the  various  agents  they  are 
submitted  to,  and  is  explained  by  their  different  states 
of  cohesion. 

In  respect  to  the  use  of  the  yellow  precipitate  for 
eye  ointments,  I  may  be  allowed  to  say  a  few  words  on 
the  vehicle  of  the  ointment.  The  most  perfect  vehicle 
for  an  eye  ointment  must  be  very  soft,  without,  however, 
being  too  fluid,  lest  the  heavy  oxide  sink  to  the  bottom ; 
but  when  in  contact  with  a  moderate  heat  of  the  body,  it 
must  completely  melt,  so  that  the  preparation  it  contains 
may  become  quickly  and  uniformly  diffused  over  the 
eye.  Besides  this  peculiarity  of  consistence,  the  vehicle 
must  be  as  far  as  possible  indifferent  in  its  behaviour  to 
the  oxide,  and  exhibit  the  least  possible  tendency  to  ran¬ 
cidity,  which  might  exert  a  deoxidising,  reducing  action 
on  the  oxide.  Numerous  experiments  with  hog’s  lard, 
butter,  glycerine,  glycerine  ointment,  and  mixed  fats, 
have  led  me  to  give  preference  to  the  last,  and  I  recom¬ 
mend  either  the  mixture  of  spermaceti,  wax,  almondbil, 
and  rose-water,  known  as  cold  cream,  only  omitting  the 
water,  as  this  favours  rancidity,  and  substituting  for  it 
quantities  of  almond  oil,  varying  according  to  the  heat 
of  the  weather  ;  or  a  mixture  of  coca-butter  and  almond 
oil,  likewise  proportionate  to  the  temperature.  In  both 
compounds  the  almond  oil  must  be  as  fresh  as  possible, 
and  had  best  be  prepared  by  the  apothecary  himself. 

As  regards  the  strength  of  the  ointment,  I  generally 
use  one  drachm  of  oxide  to  one  ounce  of  fat.  This  may 
appear  very  strong  to  some,  but  experience  amply  shows 
that,  applied  in  proper  cases,  it  does  not  in  any  way 
irritate  too  much.  Idiosyncrasies  maj',  of  course,  be  ob¬ 
served,  as  in  every  remedy  ;  and  if  the  ointment  in  a 
given  case  irritates  too  much,  its  strength  may  bo  reduced 
to  thirty  grains  of  oxide  to  the  ounce.  I  may  further 
remark,  the  two  constituents  of  the  ointment  must  be 
rubbed  up  to  a  most  intimate  admixture  if  it  is  to  act 
well.  The  following  are,  then,  the  two  formulae  : — 

Jt.  Hydrarg.  oxydat.  flavi,  gr.  xxx. 

(Via  humida  parati.) 

Ung.  cetacei,  ^ss. 

Misce  exactissime  et  fiat  unguent. 

JL  Hydrarg.  oxydat.  flavi,  gr.  xxx. 

(Via  humida  parati.) 

Ung.  cetacei,  §j. 

Misce  exactissime  et  fiat  unguent. 
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Tli©  ctoloiaies. — Canada  sends  a  magnificent  collec¬ 
tion  of  minerals,  forwarded  from  the  Crowm  lands  and  by 
the  Board  of  Arts  of  Canada,  Montreal.  Amongst  them 
are  fine  specimens  of  plumbago,  carboniferous  p}*rites, 
nickel  ores,  splendid  crystals  of  amethyst  quartz,  a 
Canadian  apatite  of  importance,  as  it  can  be  procured  in 
large  quantities,  and  contains  90  (80?)  percent,  of  phos¬ 
phate  of  lime.  This  mineral  is  exhibited  by  Messrs. 
Rickman,  of  Liverpool. 

The  Falkland  Islands  send  specimens  of  oil,  crude  and 
refined,  from  the  king  penguin.  This  is  an  oil  some¬ 
thing  intermediate  between  cod  oil  and  seal  oil  in  its 
properties. 
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From  the  Indian  museum  a  very  interesting  collection 
of  mineral,  agricultural,  and  manufacturing  products, 
including  materia  medica,  are  exhibited  ;  also  a  very 
fine  collection  of  raw  products  exhibited  by  Mr.  Baden 
Powell,  from  the  Lahore  Central  Museum. 

The  Newfoundlanders  are  evidently  trying  to  find 
applications  for  the  fish  caught  in  connection  with  the 
cod  oil  fisheries.  Dc  Grouchy  and  Co.  show  an  assort¬ 
ment  of  preserved  fish,  and  amongst  others  a  novelty — 
viz.,  “cod  tongues  preserved.”  W.  Mort,  155,  Fenchurch- 
strcct,  London,  exhibits  a  stupendous  block  of  malachite 
from  the  Peak  Downs  Copper  Mines.  Such  a  splendid 
specimen  as  this  is  really  a  treat  to  mineralogists. 

Victoria  has  contributed  largely.  The  Bank  of  Aus¬ 
tralasia  sends  a  collection  of  gold  selected  and  prepared 
by  the  bullion  clerk  and  the  bank  assayer,  Mr.  Paterson. 
The  total  value  of  the  gold  exhibited  in  its  different 
states  is  3359/.  8s.  9d.  We  have  also  2925//S  worth  from 
the  Union  Bank  of  Australia.  This  is  a  very  interesting 
collection,  as  we  have  specimens  of  all  the  alluvial  gold 
of  Australia  and  New  Zealand.  It  is  said  that  the  gross 
weight  of  gold  which  has  been  produced  from  the  mines 
of  Victoria  in  little  more  than  thirteen  years  is  over 
1024  tons,  the  value  of  which  is  133,861,708/.  sterling. 
The  mines  of  Victoiia  are  now  in  a  more  prosperous  con- 
dition  than  they  have  been  for  some  years  past. 

In  this  section  there  are  a  number  of  essential  oils  new 
to  British  commerce, 

The  oil  of  peppermint  has  the  same  character  as  the 
English  oil,  and  is  distilled  from  English  peppermint 
grown  in  the  colony.  It  is  sold  at  40s.  per  pound.  The 
oil  of  Eucalyptus  Amygdaline  can  be  produced  whole¬ 
sale  at  3s.  per  pound  ;  1  cwt.  of  leaves  and  twigs  yields 
22  oz.  oil.  This  oil  is  now  being  supplied  to  the  London 
market.  The  gum  of  this  tree  is  soluble  in  water,  and 
possesses  valuable  tanning  properties.  Quantities  could 
be  shipped. 

Eucalyptus  Corymbosa  yields  an  oil  the  wholesale 
price  of  which  is  6s.  per  pound,  as  1  cwt.  of'  leaves  and 
twigs  will  only  give  9  oz.  of  oil.  The  oil  of  Melaleuca 
Ericifolia  can  be  manufactured  for  20s.  per  pound,  1  cwt. 
of  leaves  and  branchlets  yielding  4  oz.  of  oil.  It  is  said 
that  it  is  equal  in  effect  to  the  oil  from  Melaleuca  Leuca- 
dendron  (cajeput  oil).  It  would  be  interesting  to  see  if 
this  oil  consists  of  the  dihydrate  of  cajeputene  of 
Schmidt — essential  oil  of  Cortex  Atherosperma  Mos- 
chata.  The  physiological  effects  of  this  oil  in  small  doses 
are  described  as  diaphoretic,  diuretic,  and  sedative,  and 
it  appears  to  exert  a  specific  lowering  influence  upon  the 
heart’s  action.  “As  a  medicine  it  has  been  used  in  the 
Colonial  Hospitals,  and  employed  successfully  in  cases  of 
heart  disease.  Administered  in  one  or  two  drop  doses 
at  intervals.”  The  leaves  give  an  oil  the  physiological 
effect  of  which  is  weak  in  comparison. 

Fine  specimens  of  the  Nanthorrcea  Australis  or  Grass 
Tree  Itesin  are  shown.  The  solution  of  this  gum  in 
spirit  leaves  a  bright  red  polish  on  wood.  It  contains 
cinnamic  and  benzoic  acids,  the  action  of  nitric  acid  upon 
the  gum  gives  rise  to  picric  acid.  The  report  also  says 
that  this  gum  will  possibly  be  found  useful  for  dyeing 
scarlet.  Mr.  Slater  in  this  section  also  exhibits  some 
damask  roses,  which  are  really  fine  commercial  speci¬ 
mens,  proving  the  desirability  of  further  trying  what 
the  climate  will  do,  as  regards  the  cultivation  of  per¬ 
fumery  plants. 

Other  exhibitors  in  the  Colonial  Department  see  1 
and  2. 

Canada. — Bogart,  D.  Gospel,  petroleum  oil. 

Linseed  Oil  Company  of  Toronto,  linseed  oil,  &c. 


C  eylon. — Simmonds,  P.  L.,  roccella  tinctoria  Nigella 
sativa,  cassia  bark,  cinnamon,  Juffna  moss  (Plocarix 
Candida),  nutmeg  fruit. 

IHanritia§. — Bouton,  Professor  A.,  collection  of 
medicinal  plants.  These  are  very  interesting,  and  are 
accompanied  by  a  description. 

Brousse,  vanilla. 

Langlos,  mace  and  nutmegs,  &c.,  in  their  natural  state 

Ioth  §c©tisa. — Nash,  manganese/5 

Scott,  column  of  coal  from  Albion  Mines.  Thirty-six 
feet  six  inches  represents  the  thickness  of  the  main  seam. 

Wamerly  German  Gold  Mining  Company,  bar  of  gold 
48  lbs.,  and  auriferous  quartz. 

ctueenslimtf. — Simmonds,  Dungong  oil  (a  substitute 
for  cod-liver  oil),  Australian  manna. 

VaiBcostvei-’s  Salami. — Simmonds,  Ostoocliam  oil  (a 
fish  oil  recommended  in  place  of  cod -liver  oil). 

"Victoria. — Connor,  resins,  &c. 

Beveridge,  resin  of  callitris  verrucosa. 

Hood  and  Co.,  collection  of  chemicals  and  soaps.  The 
latter  at  xevy  low  prices. 

Hobson’s  Bay  Soap  and  Candle  Company. 

Muller,  Dr.,  F.R.S.,  a  fine  collection  of  gums. 

VWeig-a  §tatcs — The  house  of  Petricoli,  Austria,  a 
very  ancient  firm,  shows  in  Section  2  some  beautifully 
bleached  wax,  and  state  that  it  is  bleached  naturally,  and 
that  chemically  bleached  wax  is  always  tinged,  and, 
therefore,  requires  the  admixture  of  stearine  or  sperma- 
cetic  to  make  it  presentable.  How  far  this  is  the  fact 
has  to  be  proved,  but  the  wax  exhibited  possesses  a 
virgin  hue  which  the  writer  has  never  seen  equalled. 

In  the  Belgium  Department  there  are  two  exhibitors 
of  oxide  of  iron,  which,  under  the  name  of  minium  de 
fer,  is  extensively  used  as  a  paint  for  metal  work. 
That  of  MM.  Hoorichx  and  Gorrissen,  Brussels,  consists 
of  burnt  ochre,  and  is  offered  at  a  remarkably  low  price 
— about  5s.  6d.  per  cwt.  The  article  exhibited  by 
De  Cartier,  Brussels,  costs  about  16s.,  and  is  quite  a 
different  product ;  it  is  got  by  burning  and  powdering 
hematite,  and  levigating  it  with  water.  It  is  called 
minium  de  fer  d’  Anderghem,  and  is  being  manufactured 
in  immense  quantities.  M.  Cartier  says  that  it  is  destined 
to  supplant  red  lead  and  other  paints  for  iron  work ; 
colisthar,  which  by  its  mode  of  production  always  con¬ 
tains  some  sulphuric  acid,  a  small  quantity,  it  is  true, 
but  enough  to  attack  the  iron  and  cut  into  it ;  whilst 
from  statements  made  by  eminent  English  and  French 
chemists  the  use  of  red  lead  is  injurious  to  the  iron 
coated  with  it.* 
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Lecture  i. 

( Continued  from  page  12.) 

You  will  observe  that  all  I  have  hitherto  said  witlr 
regard  to  these  three  hydrides  is  simply  a  matter  of 
experiment  or  observation,  uncontrolled  by  any  theory 
whatever.  It  is  a  matter  of  fact  that  if  you  take  equal 
volumes  of  hydrochloric  acid,  steam,  and  ammonia  gases, 
you  can  extract  from  the  ammonia  three  times  as  much 
hydrogen,  and  from  the  steam  twice  as  much  hydrogen,  as 
can  be  got  from  the  hydrochloric  acid  ;  whereas  the  amount 

*  In  the  British  Department  there  are  some  colours  exhibited 
under  the  name  of  “  Pulford’s  Magnetic  Paints.”  This  can  be  under¬ 
stood  as  regards  the  brown.  The  blues  and  greens  proved  to  be-' 
ordinary  colours,  containing  a  small  quantity  of  magnetic  oxide  of  iron. 
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of  nitrogen  you  can  extract  from  the  ammonia  is  exactly  equal 
in  bulk  to  the  amount  of  oxygen  you  can  extract  from  the 
steam,  ancl  to  the  amount  of  chlorine,  and,  consequently, 
of  hydrogen,  you  can  extract  from  the  hydrochloric  acid.  It 
is  also  a  matter  of  fact  that  if  you  take  equal  volumes  of 
hydrogen,  chlorine,  oxygen,  and  nitrogen,  the  weight  of 
these  equal  volumes  will  be  in  the  proportion  of 

1  :  35.5  :  1 6  :  14, 

as  shown  more  fully  in  the  table  before  you. 

Gaseous  Elements  and  Types. 

Specific  gravities,  or  weights  Molecules,  or  weights  of 
of  1  volume.  2  volumes. 

H  1  H3  2 

Cl  35.5  C13 

O  1 6  02 

H  14  No 

*HC1  18-25  HC1  36-5 

^HoO  9  H.,0  18 

iH^N  8-5  H3N  1 7 

*H4C  8  H4C  16 

Now  we  come  to  a  matter  of  interpretation.  From 
these,  in  addition  to  many  other  considerations,  we  accord 
to  hydrogen,  chlorine,  oxygen,  and  nitrogen  the  atomic 
weights  1,  35-5,  16,  and  14,  and  we  express  the  com¬ 
parable  molecules  of  hydrochloric  acid,  water,  and 
ammonia  by  the  formula!  1IC1,  H20,  and  II3N  respec¬ 
tively,  each  of  which  represents  the  same  gaseous 
bulk,  or  2'  volumes  of  its  particular  compound.  This 
formula  for  water  is  warranted  by  a  host  of  conside¬ 
rations.  It  may  suffice  here  to  remark  that  in  com¬ 
position,  condensation,  and  properties,  water  II20,  is 
strictly  intermediate  between  the  acid  monhydride  of 
chlorine  HC1,  and  the  alkaline  trihydride  of  nitrogen 
H3N.  Now,  what  is  true  of  hydrochloric  acid  is  also 
true  of  hydrofluoric  acid,  hydrobromic  acid,  and  hydri- 
odic  acid.  From  two  volumes  of  each  of  these  gases 
we  are  able  to  extract  the  same  volume  of  hydrogen, 
while  from  equal  bulks  of  sulphuretted,  selenetted,  and 
telluretted  hydrogen,  we  are  able  to  extract  twice  the 
volume  of  hydrogen,  and  from  equal  bulks  of  phospho- 
retted,  arsenetted,  and  antiinonetted  hydrogen  we  are 
able  to  extract  three  times  the  volume  of  hydrogen  that  we 
can  extract  from  hydrochloric  acid,  as  indicated  in  the  table. 

Monhydrides.  Dihydrides.  Trihydrides, 

HC1  H.,0 

HBr  IF,S 

HI  H^Se 

HF 


H2T 


h3n 

h3p 

H3As 

HoSb 


Now,  we  find  that  chlorine  is  not  only  capable  of  uniting 
with  hydrogen  in  the  proportion  of  volume  to  volume, 
but  it  is  also  capable  of  replacing  hydrogen  in  the  same 
ratio  in  a  great  variety  of  compounds.  Indeed,  we  may 
consider  the  comparable  molecules  of  free  chlorine  C1C1, 
and  hydrochloric  acid  IIC1,  to  be  derived  from  the  mole¬ 
cule  of  free  hydrogen  II H,  by  a  displacement  of  two 
atoms,  and  of  one  atom,  of  hydrogen  respectively,  by  equi¬ 
valent  quantities  of  chlorine.  Accordingly  we  are 
acquainted  with  chlorides  corresponding  to  all  the  pre- 
considered  hydrides,  C1C1  and  C1I  corresponding  to  HC1 
and  III,  C120  and  C12S  corresponding  to  H.,0  and  II0S, 
and  C13N  and  C13P  corresponding  to  H3N  and  II3P,  &c., 
and  these  chlorides  when  in  the  gaseous  state  are  found 
to  have  exactly  the  same  bulk  as  their  corresponding 
hydrides.  Thus,  from  two  litres  of  oxide  of  chlorine  C1„0  we 
are  able  to  extract  two  litres  of  chlorine  and  one  litre  of 
oxygen,  just  as  from  two  litres  of  oxide  of  hydrogen  H.,0  we 
are  able  to  extract  two  litres  of  hydrogen  and  one  litre 
of  oxygen. 


Monochlorides. 

Dichlorides. 

Trichlorides. 

C1C1 

Cl.,0 

C1SN 

C1I 

cf2s 

C13P 

CINa 

Cl„Zn 

C13A1 

C13Au 

C1K 

Cl„Ca 

ClAg 

ChHg 

Cl3Bi 

The  metals  do  not,  as  a  rule,  combine  with  hydrogen, 
but  their  chlorides  may  be  divided  into  three  classes, 
corresponding  to  the  chlorides  of  the  non-metals,  by 
having  regard  to  such  considerations  as  the  following  : — • 
We  find  that  the  proportions  of  the  solid  non-metals, 
iodine,  sulphur,  and  phosphorus,  which  unite  with  one, 
two,  and  three  volumes  of  hydrogen  respectively,  and 
with  one,  two,  or  three  volumes  of  chlorine,  as  shown  on 
the  above  table,  and  which  we  have  agreed  to  regard  as 
their  atomic  proportions,  have  the  same  specific  heat  as 
one  another.  Now,  if  we  take  for  the  atomic  proportions 
of  the  different  metals  those  quantities  of  the  several 
metals  -which  have  the  same  specific  heat  as  one  another 
and  as  the  atomic  proportions  of  the  solid  non-metals, 
then  we  find  that  the  chlorides  of  the  metals,  like  those 
of  the  non-metals,  may  be  divided  into  monochlorides, 
dichlorides,  and  trichlorides  respectively,  as  shown  in  this 
next  table.  For  instance,  we  have  in  this  table  a  list 
of  chlorides  of  metallic  and  hydrides  of  non-metallic  com¬ 
pounds  corresponding  with  one  another. 


Elements. 

Monads — 
Bromine  . 
Iodine 
Lithium  . 
Sodium  . 
Potassium 
Silver 


Atomic 

weights. 

80 
12  7 
7 
23 

39 

108 


Specific  heats  of 
at.  weights. 

6-74 

6-87 

6-58 

67  5 
6-6 1 
6-15 


for  muJ®. 

Bril 

IH 

LC1 

NaCl 

KC1 

AgCl 

SH, 

SeH., 

TeHj 

MnCl2 

FeCl2 

CoClo 

NiCL 

CuCi; 

MgCl, 

ZnCL, 

CdCL 

HgCL 

PH3 

AsH, 

SlHs 

Bici3 

Alclg 

T1C13 

AuCL 


SnCl4 
PbEt4 
PdCl4 
PtCl4 

Only  a  few  of  these  metallic  chlorides  can  be  vapourised  at 
manageable  temperatures  ;  but  with  regard  to  such  of  them 
as  are  moderately  volatile,  it  is  found  that  two  litres  of 
their  respective  vapours  contain  as  many  litres  of  chlorine 
as  are  indicated  by  their  respective  formulae  deduced  from 
the  specific  heats  of  their  constituent  metals.  With  regard 
to  corrosive  sublimate  vapour,  for  instance,  we  find  that 
from  two  litres  of  chloride  of  mercury  Cl2Hg,  we  can 
extract  two  litres  of  chlorine,  just  as  we  can  from  the 
same  bulk  of  chloride  of  oxygen  Cl2()  ;  whereas,  if  we  take 
two  litres  of  chloride  of  bismuth  CLBi,  we  can  extract 
therefrom  three  litres  of  chlorine,  just  as  from  two  litres 
of  chloride  of  phosphorus  C13P  we  can  extract  three  litres 
of  chlorine.  We  find,  then,  that  in  the  case  of  those 
metallic  chlorides  which  are  volatisable  we  can  get  from 
2  volumes  of  their  respective  vapours  quantities  of  chlorine 
corresponding  to  the  quantities  obtainable  from  similarly 
formulated  non-metallic  chlorides.  I  may  take  the  oppor¬ 
tunity  of  saying  that  from  considerations  of  this  sort,  toge¬ 
ther  with  others  of  almost  equal  cogency,  it  is  demonstrable 


Sulphur  . 

32 

5-68 

Selenium. 

79  '5 

6-65 

Tellurium 

129 

6  "i  1 

Manganese 

55 

6  "6  9 

Iron 

56 

6'37 

Cobalt 

59 

6-31 

Nickel 

59 

6  "41 

Copper  . 

63'5 

6  '04 

Magnesium 

24 

5  ’99 

Zinc 

65 

6  "26 

Cadmium 

112 

675 

Mercury  . 

200 

6-38 

ds — 

Phosphorus 

3i 

5-85 

Arsenic  . 

75 

6’io 

Antimony 

122 

6-19 

Bismuth  . 

210 

6*47 

Aluminum 

27  ‘5 

5-87 

Thallium. 

203 

6 -8 1 

Gold 

196-5 

677 

tads — • 

Tin . 

118 

6-63 

Lead 

207 

6-50 

Palladium 

106*5 

6-31 

Platinum 

197 

6-39 
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that  the  formula  for  corrosiye  sublimate,  Cl2IIg,  in  the  old 
London  Pharmacopoeia  is  right,  while  that  in  the  British 
Pharmacopoeia,  PTgCl,  is  indisputably  wrong.  In  the  pre¬ 
sent  state  of  knowledge,  the  matter  no  longer  admits  of 
any  question  whatever. 

Having  thus  considered  our  primary  hydrides  of  chlorine, 
oxygen,  and  nitrogen,  as  typical  of  monad,  dyad,  and 
triad  combinations  in  general,  1  now  wish  to  direct  your 
attention,  lastly,  to  their  mutual  relationship.  Here  we 
have  them  written  up  in  an  easy  form  : — • 

Chlorides.  Hydrates.  Amides. 

HC1  II  (HO)  H(H,N). 

KC1  II  (HO)  K(H,N). 

ZnCL  Zn(HO),  Zn(H2N)9. 

PCI3  P(IIO)3  P(H2N)3. 

If  under  suitable  conditions  we  act  upon  hydrochloric 
acid  HOI,  water  H.IIO,  and  ammonia  H.H2N  by  a 
metal — say  by  potassium — we  obtain  in  each  instance 
the  same  reaction.  The  one  atom  of  potassium  turns 
out  one  atom  of  hydrogen  ;  and  from  each  of  the 
three  molecules,  instead  of  chloride,  oxide,  and  nitride 
of  hydrogen,  we  get  the  chloride,  hydrate,  and  amide 
of  potassium,  which  may  be  regarded  as  compounds 
of  potassium  K,  with  the  residues  or  radicles  chlorine  Cl, 
euryzen  HO,  and  amidogen  HJNT.  Hence,  caustic  potash 
and  potassamide  may  be  regarded  as  the  hydrated 
and  ammoniated  forms  of  chloride  of  potassium.  In 
a  similar  manner  to  nearly  every  chloride,  mineral  or 
organic,  simple  or  compound,  there  exists  a  corresponding 
hydrate  and  amide  bearing  to  it  the  same  relation  that  caustic 
potash  and  potassamide  bear  to  chloride  of  potassium.  "We 
may  consider  chloride  of  potassium,  for  instance,  as  a  com¬ 
pound  of  the  metal  potassium,  with  the  residue  from 
hydrochloric  acid.  And  in  the  siime  way  we  may  consider 
caustic  potash  as  a  compound  of  the  metal  with  the  residue 
from  water,  and  potassamide  as  a  compound  of  the  metal 
with  the  residue  from  ammonia  ;  and  hereafter  it  will 
appear  that  some  of  the  most  complicated  products  of  tissue 
metamorphosis  are  merely  the  ammoniated  forms  of  very 
simple  bodies,  just  as  potassamide  is  the  ammoniated 
form,  and  caustic  potash  the  hydrated  form  of  chloride  01 
potassium. 

If  in  chloride  of  zinc  ZnCl2,  we  replace  the  two  atoms 
of  chlorine  by  euryzen  or  peroxide  of  hydrogen,  we  obtain 
hydrate  of  zinc  ;  whereas  if  we  replace  them  by  amidogen 
we  obtain  zincamide.  Similarly  if  in  chloride  of  phos¬ 
phorus  PC13,  we  replace  the  three  atoms  of  chlorine  by 
peroxide  of  hydrogen,  we  obtain  phosphorous  acid ; 
whereas  if  we  replace  them  by  amidogen  we  obtain  phos- 
phoramide ;  these  three  bodies  being,  so  to  speak,  the 
phosphorus  representatives  of  hydrochloric  acid,  water, 
and  ammonia,  or  of  chloride  of  potassium,  caustic  potash, 
and  potassamide. 

Passing  on  to  organic  compounds,  marsh  gas  is  found 
to  consist  of  one  atom  of  carbon  united  with  four  atoms  of 
hydrogen.  Now,  if  we  take  the  chlorine  derivative  of 
this  marsh  gas — that  is,  if  instead  of  CH4  we  take  CH3C1, 
— and  replace  the  atom  of  chlorine  by  an  atom  of  peroxide 
of  hydrogen,  we  obtain  ordinary  wood  spirit;  whereas 
if  we  replace  it  by  amidogen  we  obtain  methylamine,  a 
very  common  product  of  the  putrefactive  decomposition  of 
animal  matter,  as  shown  in  the  first  line  of  the  next  table  : 


Chlorides. 

CH3C1 


CO  CL 
C3N3C13 
C9II0CIO0 


Hydrates. 

CH3(HO) 

CO(HO), 

C3N3(HO)3 
C.,H3(IIO)()o 

C21I5C1S03  C2H5(HO)S63 

Again,  if  in  phosgene  gas  CO  CL  we  replace  the  two 
atoms  of  chlorine  -by  peroxide  of  hydrogen,  we  obtain 
carbonic  acid  ;  whereas  if  we  replace  them  by  two  atoms 
of  amidogen  we  get  urea,  as  shown  in  the  second  line  of 
the  table.  Physiologists  regard  urea  as  e.  complex  organic 


Amides. 

CH,(H2N) 

CO(II..N)„ 

c3n3(h;n); 

C2H3(II2N)02 

C2H5(H2N)S03. 


body  altogether  sui  generis.  The  chemist  regards  it  merely 
as  the  ammoniated  form  of  one  of  the  simplest  mineral 
acids.  The  relation  of  phosgene  and  carbonic  acid  to 
urea  is  identical  with  that  of  hydrochloric  acid  and  water 
to  ammonia,  and  with  that  of  caustic  potash,  and  chloride 
of  potassium,  to  potassamide.  Proceeding  a  little  further, 
if  in  cyanuric  chloride  C3N3C13  we  replace  the  three 
atoms  of  chlorine  by  three  atoms  of  peroxide  of  hydrogen, 
we  get  cyanuric  or  pyro-uric  acid  ;  whereas  if  we  replace 
them  by  amidogen,  we  get  melamine,  a  product  of  the 
action  of  heat  upon  urea.  Passing  on  to  chloracetic  acid 
C2H3C102 — a  derivative  of  common  acetic  acid  C2H402, 
by  the  substitution  of  an  atom  of  chlorine  for  hydrogen — 
if  in  this  body  we  replace  the  chlorine  by  peroxide  of 
hydrogen,  we  obtain  glycolic  acid ;  whereas  if  we  replace 
it  by  ammonia,  we  obtain  glycocine  or  sugar  of  gelatine, 
glycocine  being  only  an  ammoniated  form  of  the  glycolic 
and  chloracetic  acids. 

The  next  formula,  C2H5C1SCL,  represents  chlor-ethyl 
sulphurous  acid,  and  if  in  this  body  we  replace  the  atom 
of  chlorine  by  an  atom  of  peroxide  of  hydrogen,  we  obtain 
isethionic  acid;  whilst  if  we  replace  it  by  amidogen,  we 
obtain  a  compound  of  which  we  have  already  spoken, 
namely,  taurine — taurine,  isethionic  acid,  and  chlor- 
ethyl-sulphurous  acid  being  respectively  the  amidated, 
hydrated,  and  chlorinated  forms  of  one  and  the  same 
body,  being,  in  fact,  ethyl-sulphurous  varieties  of  hydro¬ 
chloric  acid,  water,  and  ammonia. 

You  perceive  that  this  establishment  between  most  com¬ 
plicated  and  diverse  bodies  of  relations  similar  to  those 
subsisting  between  hydrochloric  acid,  water,  and  ammonia— 
between  chloride  of  potassium,  caustic  potash,  and  potassa¬ 
mide — furnishes  us  with  a  key  to  the  composition  and 
metamorphoses  of  a  whole  host  of  organic  compounds  ;  but 
the  generalisation  is  capable  of  being  pushed  much  farther. 
In  bodies  with  two  atoms  of  chlorine,  we  may  replace 
either  one  or  both  of  them  by  euryzen  or  by  amidogen ; 
or  -we  may  replace  one  of  them  by  amidogen  and  the  other 
by  euryzen  ;  whilst  in  bodies  containing  three  or  four 
atoms  of  chlorine,  the  possible  number  of  derived  bodies 
increases  in  a  very  rapid  manner,  according  to  the  well 
known  algebraic  rule  of  combinations.  I  have  here 
written  down  the  names  of  a  few  well-known  double 
chloro-hydrates,  chloro- amides,  and  amid-hydrates,  by  way 
of  illustration. 


CuTo 

CuF.HO 

HgCl2 

HgCl.ILN 

C3N3.CI3 

C3N3.C1(H2N)2 
c3n3(H0)3 


Cupric  difluoride. 

Cupric  fluorhydrate. 

Mercuric  dichloride. 

Mercuric  chloramide. 

Cyanuric  trichloride, 

Cyanuric  chloro-diamide. 
Cyanuric  trihydrate. 

C3N3(HO)2(H2N)  Cyanuric  dihydrate-amide. 
C3II3(HO)(H2N)2  Cyanuric  hydrate-diamide. 

C3N3(H2N)3  Cyanuric  triamide. 

First  of  all  we  have  difluoride  of  copper,  or  cupric 
difluoride,  folio-wed  by  cupric  fluorliydrate  ;  next  wre  come 
to  mercuric  dichloride  or  corrosive  sublimate,  and  then 
to  mercuric  chloramide,  or  white  precipitate,  a  body  in 
-which  one  of  the  original  chlorine  atoms  is  replaced  by 
amidogen.  Next  we  come  to  cyanuric  trichloride  and  its 
numerous  derivatives,  in  the  firstof  which,  namely,  cyanuric 
chloro -diamide,  two  of  the  original  chlorine  atoms  are 
replaced  by  amidogen.  Then  we  have  in  succession  cyanuric 
trihydrate  or  ordinary  pyro-uric  acid,  cyanuric  dihydrate- 
amide  or  melanuric  acid,  cyanuric  liydrate-diamide  or 
ammeline,  and  lastly  cyanuric  triamide  or  melamine,  a 
body  produced,  as  I  have  already  said,  by  the  action  of 
heat  upon  urea. 

I  refrain  from  entering  into  further  details  upon  this  sub¬ 
ject.  I  have  shown  you  the  wide  applicability  of  the 
generalisation,  and  that  by  its  means  wre  are  capable  of 
associating  with  one  another  the  most  diverse  bodies,  and 
establishing  between  them  the  same  simple  relations  -which 
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subsist  between  hydrochloric  acid,  water,  and  ammonia  ; 
and  in  particular  I  have  shown  you  that  some  of  the  best 
known  products  of  tissue  metamorphosis  are  in  reality 
only  the  ammoniated  forms  of  comparatively  well  known 
bodies.  In  my  next  lecture  I  shall  endeavour  to  satisfy 
you  that  the  complex  character  of  many  organic  bodies  is 
more  apparent  than  real,  and  that  most  of  them  may  be 
resolved  into  comparatively  simple  molecules,  which  are 
capable  of  being  distributed  into  certain  well  defined  groups 
and  series  ;  and  I  shall  take,  as  a  concrete  illustration  of  the 
point  I  wish  to  establish,  the  composition  of  salicine  among 
vegetable,  and  of  liippuric  acid  among  animal  products. 


ON  LECTURE  ILLUSTRATIONS. 

By  A.  W.  Hofmann. 

A  Discourse  Delivered  to  the  Members  of  the  Chemical 
Society,  Thursday,  February  2. 

(Reprinted  by  permission  of  the  author  from  the  Journal  of  the 
Chemical  Society,  Ser.  2,  vol.  iii.,  p.  156.) 

The  introduction  into  modern  chemistry  of  the  idea  of 
structural  types,  and  the  prominence  given  thereby  to 
volumetric  considerations,  involve  the  necessity  of  modi¬ 
fying,  to  a  certain  extent,  our  present  style  of  experi¬ 
mental  illustrations.  This  necessity,  I  believe,  has  been 
felt  by  many  teachers  who  have  endeavoured  to  reflect 
the  present  aspect  of  chemistry  in  their  lectures.  In 
these  endeavours  many  new  and  interesting  experiments 
must  have  been  devised  already  ;  and  if  an  interchange 
of  the  valuable  information  thus  acquired  could  be 
effected,  a  large  expenditure  of  time  and  labour  would 
be  saved  to  those  engaged  in  teaching  chemistry.  The 
Chemical  Society,  comprising  as  it  does  a  great  many 
professors  of  our  science,  appears  to  be  an  appropriate 
centre  to  attract  this  floating  knowledge  for  condensation 
and  distribution.  It  is  in  the  conception  of  this  mutual 
benefit  which  we  might  derive  from  communications  of 
this  kind,  that  I  venture  to  submit  to  the  Society  an 
account  of  some  of  the  volumetrical  experiments  on  the 
composition  of  the  typical  hydrogen  compounds,  with 
the  study  of  which,  during  the  last  few  years,  I  have 
been  in  the  habit  of  opening  my  course  of  lectures  on 
experimental  chemistry. 

Hydrochloric  Acid. 

The  usual  method  of  illustrating  the  composition  of 
hydrochloric  acid,  recommended  in  Manuals  on  Experi¬ 
mental  Chemistry,  consists  in  introducing  a  small  ball  of 
sodium  into  a  volume  of  the  gas,  confined,  over  mercury. 
Since  the  metal  has  to  be  heated,  the  upper  part  of  the 
tube  is  bent  ( cloche  courbe).  It  need  scarcely  be  men¬ 
tioned  that  a  vessel  of  this  form  is  very  little  appropriate 
for  comparing  the  volume  of  the  hydrochloric  gas  with 
the  volume  of  the  hydrogen  gas  evolved  by  the  action  of 
sodium  ;  hence  the  necessity  of  measuring  the  gas  in  a 
graduated  tube,  of  transferring  it  to  the  cloche  courbe,  and 
of  re-transferring  it  to  the  graduated  vessel,  after  the 
action  has  taken  place.  The  experiment  thus  becomes 
tedious,  difficult,  and  inaccurate.  Again,  how  is  it  pos¬ 
sible  to  introduce  the  metallic  sodium  into  the  gas  without 
its  surface  having  become  oxidised  ?  Not  to  speak  of  the 
rapidity  with  which  the  metal  is  amalgamated  during  its 
passage  through  the  mercury. 

By  adopting  the  following  mode  of  proceeding  these 
difficulties  are  in  a  great  measure  obviated. 

A  U-shaped  glass  tube,  about  50  centimetres  long  by 
1 ‘5  in  diameter,  having  one  sealed  and  one  open  limb,  is 
fixed  upon  a  convenient  stand.  Just  above  the  bend  of 
the  tube,  the  open  limb  has  a  small  outlet  tube  (blown  on 
at  the  lamp),  and  to  this  is  affixed  a  piece  of  caoutchouc 
tubing,  with  an  elastic  wire  nipper  (nipper-tap)  attached, 
or  provided  with  a  screw  (screw-tap),  by  the  action  of 
which  the  caoutchouc  tube  is  pinched  close,  but  can  be 
readily  opened  at  pleasure. 


This  apparatus  has  to  be  filled  with  an  appropriate 
volume  of  the  gas  to  be  examined.  E01*  this  purpose  the 
U-tube  is  first  filled  with  mercury,  and  then  the  nipper- 
tap  is  set  open,  so  as  to  afford  a  gradual  exit  to  the  metal 
in  the  open  limb.  The  delivery-tube  of  a  gas -generating 
apparatus  is  then  passed  down  the  open  limb  to  the  bend 
of  the  tube,  in  such  a  manner  that  the  gas  bubbles  up 
through  the  mercury  into  the  sealed  limb,  from  which, 
of  course,  the  metal 
escapes  as  the  gas  enters  Fig.  i  . 

volume  for  volume.  An 
appropriate  quantity  of 
dry  hydrochloric  acid 
gas  having  been  thus 
introduced,  the  nipper- 
tap  is  closed,  and  mer¬ 
cury  is  poured  into 
the  apparatus,  until  it 
stands  at  the  same  level 
in  both  limbs.  The 
space  occupied  in  the 
tube  by  the  gas  is  then 
marked  in  any  conve¬ 
nient  way ;  preferably 
by  a  caoutchouc  ring- 
slipped  over  the  tube 
(Fig.  1).* 

That  portion  of  the  open  limb  which  is  unoccupied  by 
mercury  is  then  filled  with  sodium-amalgam,  and  the 
orifice  of  the  tube  is  closed,  either  by  the  thumb,  or  more 
conveniently,  by  a  glass  stopper.  The  gas  may  now,  by 
inclining  the  tube  adroitly,  be  easily  transferred  from  the 
sealed  to  the  stoppered  limb  ;  traversing  of  course,  in  its 
passage,  the  column  of  sodium  amalgam,  and  being  there¬ 
by  decomposed.  To  insure  complete  decomposition,  the 
apparatus  should  be  once  or  twice  shaken,  so  as  to  bring 
every  portion  of  the  gas  into  thorough  contact  with  the 
amalgam  ;  after  which,  by  reversing  the  previous  inclina¬ 
tion  of  the  tube,  the  gas  may  be  re-transferred  to  the 
sealed  limb  of  the  apparatus.  On  removing  the  stopper 
or  thumb  from  the 
mouth  of  the  open 
limb,  the  mercury 
falls  a  little  therein, 
and  may  be  further 
lowered  by  opening 
the  nipper-tap.  As 
soon  as  the  mercury 
stands  at  a  uniform 
level  in  the  two  limbs 
the  gas  is  found  re¬ 
duced  to  exactly  half 
its  original  volume 
(Fig.  2).  The  resi¬ 
duary  gas  is  readily 
recognised  as  hydro¬ 
gen,  by  transferring 
it  to  the  open  limb ; 
or,  the  closed  limb  may  be  provided  with  a  glass  stop¬ 
cock  (see  Fig.  11),  and  the  hydrogen  expelled  by  pouring 
mercury  into  the  open  limb.  In  either  way  the  gas  is 
found  to  be  inflammable,  -and  to  burn  with  the  pale 
flame  of  hydrogen  gas. 

This  experiment  shows  us  that  a  given  bulk  of  hydro¬ 
chloric  acid  contains  half  that  bulk  of  hydrogen.  It  only 
remains,  therefore,  to  determine  with  what  proportion,  by 
volume,  of  chlorine,  this  bulk  of  hydrogen  is  combined  in 
hydrochloric  acid. 

This  we  learn  from  a  second  experiment.  We  submit 
hydrochloric  acid  to  electrolysis  in  any  convenient  appa- 

*  The  illustrations  given  in  this  lecture  are  taken  from  a  little 
work  shortly  to  he  published,  entitled,  “  Introduction  to  Modem 
Chemistry,  Experimental  and  Theoretic  :  Lectures  delivered  in  the 
Royal  College  of  Chemistry,  London.” 
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ratus  which  permits  collecting  the  gases  evolved  during 
the  process.  At  starting,  the  chlorine  is  almost  entirely 
absorbed  by  solution  in  the  surrounding  liquid ;  nor  is  it 
till  this  is  saturated  that  the  chlorine  begins  to  be  mani¬ 
fested  in  a  stream  of  bubbles,  like  those  which,  from  the 
first,  mark  the  escape  of  hydrogen  at  the  opposite  pole. 
At  this  stage  of  the  process  the  delivery-tube  of  the  appa¬ 
ratus  is  attached,  by  means  of  a  caoutchouc  connector,  to 
a  glass  tube,  about  40  or  50  centimetres  long  by  1*5  centi¬ 
metre  in  diameter,  drawn  out,  before  the  lamp,  to  a  fine 
point  at  each  end.  This  tube  is  thus  filled  with  the  mix¬ 
ture  of  hydrogen  and  chlorine  evolved  by  the  electrolysis 
of  hydrochloric  acid.  In  order  to  expel  every  trace  of  air, 
it  is  necessary  that  the  mixed  gases  should  be  suffered  to 
traverse  the  tube  for  a  considerable  time.  To  prevent  the 
chlorine  escaping  into  the  air,  the  free  end  of  the  tube  is 
connected  with  the  lower  part  of  an  upright  cylinder  con¬ 
taining  coke,  moistened  with  an  alkaline  liquid  capable  of 
absorbing  the  chlorine.  After  the  lapse  of  one  or  two 
hours  the  operation  may  be  considered  complete.  The 
tube  being  now  detached,  its  fine-drawn  ends  are  imme¬ 
diately  sealed. 

The  tube  having  been  sealed  at  each  end,  its  gaseous 
contents  have  next  to  be  examined.  For  this  purpose  it 
is  requisite  to  biing  the  mixed  gases  into  contact  with  a 
liquid  capable  of  absorbing  the  chlorine,  but  not  the 
hydrogen.  Water,  of  course,  answers  this  purpose,  but 
a  little  soda  may  be  conveniently  mixed  with  it  to  increase 
its  absorptive  power.  Again,  the  addition  of  a  vegetable 
colour — of  an  infusion  of  logwood,  for  instance— to  tint 
the  soda  solution  employed,  is  useful  as  a  means  of  evinc¬ 
ing  the  presence  of  chlorine  by  exhibiting  its  bleaching 
action  on  the  colour,  so  soon  as  it  comes  into  contact 
therewith.  By  plunging  the  sealed  finely-drawn  extremity 
of  the  tube  into  a  solution  so  prepared,  and  then  breaking 
it  off,  the  desired  contact  is  effected,  absorption  begins, 
and  the  liquid  is  seen  slowly  rising  into  the  tube  to  occupy 
the  space  vacated  by  the  absorbed  chlorine.  This  absorp¬ 
tion  goes  on  very  slowly,  however,  because  of  the  extreme 
minuteness  of  the  surface  of  fluid  exposed  to  the  gas  in 
the  finely-drawn  tube  represented  by  the  broken  extremity. 
A  great  acceleration  would  evidently  be  obtained  if  the 
surface  of  contact  could  be  extended ;  if,  for  example,  we 
could  wet  the  whole  interior  surface  of  the  tube  with  the 
absorptive  liquor. 

■p  A  very  simple  contrivance  (Fig.  3 )  accomplishes 

*  3'  this  object. 

It  consists  of  a  caoutchouc  connecter  tightly 
fitted  to  the  end  of  the  tube,  so  as  to  cover  and 
enclose  its  fine-drawn  sealed  neck.  This  con¬ 
necter  is  provided  with  a  small  glass  funnel, 
through  which  it  can  be  filled  with  a  tinted 
solution  of  soda ;  and  has  also  a  stop-cock,  by 
which,  when  so  filled,  it  can  be  closed.  These 
arrangements  being  made,  the  fine-drawn  neck 
is  immersed  in  the  solution,  so  that,  on  breaking 
it  (Fig.  4),  which  the  flexibility  of  the  connecter 
allows  to  be  easily  done,  the  solution  finds  its 
way  through  the  orifice  into  the  interior  of  the 
apparatus.  By  suitably  inclining  this,  the  solution  may 
be  caused  to  extend  in  a  film  over  its  interior,  so  as  to 
expose  a  widely-spread  surface  to  the  gaseous  mixture. 
The  absorption  of  the  chlorine  is  thus  mode  to  proceed 
with  greatly  increased  rapidity,  as  is  evinced  by  the  speedy 
.•  '•■cent  of  a  small  volume  of  the  liquid  into  the  wide  part 
or  body  of  the  tube.  This  accomplished,  that  end  of  the 
tube  which  is  armed  with  the  tap-funnel  and  its  flexible 
connecter  may  be  plunged  under  w’ater,  the  connecter 
withdrawn,  and  the  experiment  continued  in  the  ordinary 
way,  by  allowing  the  absorption  to  proceed,  and  the 
column  of  liquid  to  ascend  in  the  tube  till  all  the  chlorine 
is  absorbed.  This  is  known  to  have  taken  place  by  the 
liquid  ceasing  to  rise  in  the  tube. 

The  tube  is  now  to  be  more  deeply  immersed  in  the 


water  (the  receptacle  for  which  should  be  a  tall  glass 
cylinder,  to  facilitate  this  part  of  the  manipulation),  until 
the  level  of  the  liquid  within  and  without  the  tube  is 
brought  into  coincidence.  It  is  then  found  that  the  tube 
is  just  half  filled  with  liquid;  in  other  words,  that  just 
half  its  gaseous  contents  have  been  absorbed.  That  the 
absorbed  gas  is  chlorine  is  readily  proved  by  the  bleaching 
effect  exerted  by  it  on  the  logwood  solution. 

Fig.  4. 


The  nature  of  the  residuary  gas  is  as  readily  demon¬ 
strated  by  immersing  the  tube  more  deeply  in  the  sur¬ 
rounding  liquid,  then  breaking  off  its  upper  finely-drawn 
point  and  applying  to  the  jet  of  gas,  thus  forced  out  by 
water  pressure,  a  lighted  taper,  when  it  immediately 
takes  fire,  and  burns  with  the  characteristic  pale  flame 
of  hydrogen. 

These  phenomena  furnish  a  simple  and  satisfactory  reply 
to  the  question  left  unanswered  by  our  previous  experiment. 

The  action  of  sodium  upon  hydrochloric  acid  has  taught 
us  that  2  volumes  of  hydrochloric  acid  contain  1  volume 
of  hydrogen  ;  the  electrolysis  of  hydrochloric  acid  proves 
that,  to  form  hydrochloric  acid,  1  volume  of  hydrogen 
combines  with  1  volume  of  chlorine. 

The  two  experiments,  taken  together,  supply  us  with 
the  exact  points  of  information  which  our  previous 
investigation  of  hydrochloric  acid  left  deficient ;  so  that, 
summing  up  our  previous  and  present  results,  we  now 
possess  a  complete  and  irrefragable  demonstration — first, 
that  hydrochloric  acid  is  composed  of  hydrogen  and 
chlorine;  secondly,  that  these  two  elements  are  its  sole 
constituents  ;  thirdly,  that  they  are  united  in  equal 
volumes  to  form  it  ;  and,  lastly,  that,  in  so  uniting,  they 
undergo  no  condensation,  but  produce  a  volume  of  com¬ 
pound  gas  equal  to  the  sum  of  the  volumes  of  its 
elementary  constituents. 

This  last-mentioned  fact — the  union  of  hydrogen  and 
chlorine  without  contraction  or  expansion — may  be  illus¬ 
trated  by  another,  and  an  equally  conclusive,  experiment. 
While  the  electrolytic  apparatus,  used  in  the  experiment 
just  made,  is  still  evolving  hydrogen  and  chlorine  in  the 
proportion  in  which  the  two  gases  exist  in  hydrochloric 
acid,  wrn  may  replace  the  wide  glass  tube,  previously  used, 
by  another  tube  of  equal  length,  but  of  stouter  glass,  and 
of  smaller  bore,  half  a  centimetre  being  a  convenient 
diameter.  The  two  ends  of  this  tube  are,  like  those  of  the 
tube  used  in  the  previous  experiment,  drawn  out  into  very 
fine  necks.  As  soon  as  the  tube  is  thoroughly  purged  of 
air,  and  exclusively  filled  with  the  gaseous  constituents  of 
hydrochloric  acid,  its  fine  necks  are  sealed  by  the  blow¬ 
pipe  jet,  and  its  contents  are  exposed  to  the  action  of  light 
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for  tlie  purpose  of  inducing  the  combination  of  the  mixed 
gases. 

This  effect,  as  is  well  known,  may  be  obtained  cither  by 
natural  or  artificial  light.  The  direct  rays  of  the  sun  pro¬ 
duce  instantaneous  combination.  But  as  such  rays  are 
not  at  our  command  in  all  seasons  and  at  all  places,  as,  for 
instance,  during  the  earlier  weeks  of  a  London  winter,  it 
is  necessary  to  employ  an  artificial  light  sufficiently  intense 
to  bring  about  the  same  effect.  Such  a  light  is  that  of 
the  blue  flame  produced  by  the  combustion  of  bisulphide 
of  carbon  in  nitric  oxide.  The  manipulation  for  generating 
this  light  is  very  simple. 

For  this  purpose  some  eight  or  ten  cubic  centimetres  of 
bisulphide  of  carbon  are  introduced  into  a  tall  glass 
cylinder  filled  with  nitric  oxide  gas.  This  is  most  con¬ 
veniently  accomplished  by  means  of  a  very  thin  bulb  of 
glass,  blown  to  the  required  size,  filled  with  the  bisulphide, 
and  then  scaled  at  the  lamp.  The  glass  cover  of  the 
vessel,  already  filled  with  nitric  oxide  gas,  is  drawn  aside, 
the  bulb  drawn  in,  and  the  cover  quickly  replaced.  Con¬ 
tact  of  atmospheric  air  is  thus  almost  entirely  obviated. 
The  vessel  is  then  shaken,  so  as  to  break  the  glass  bulb, 
and  the  desired  mixture  of  gas  and  vapour  is  at  once 
obtained.  A  match  is  now  applied  to  the  opened  mouth  of 
the  cylinder,  when  the  mixture  within  takes  fire,  and  burns 
with  a  brilliant,  intensely  blue  flame,  which  descends  into 
the  vessel.  The  radiance  of  this  light  instantaneously 
induces  the  combination  of  hydrogen  and  chlorine  ;  the 
effect  being  indicated  by  a  flash  of  light,  accompanied  by 
a  slight  clicking  sound,  and  followed  immediately  by  the 
disappearance  of  the  greenish  colour  of  the  mixture. 

The  figure  (5)  shows  the  disposition  of  the  apparatus. 
To  the  left  is  the  glass  cylinder  in  which  the  light  is 
generated ;  to  the  right  are  placed  the  mixed  gases  to  be 
acted  on,  two  tubes  instead  of  one  being  filled  therewith 
and  employed  in  the  experiment,  to  afford  a  double  chance 
of  success,  since  the  combination  occasionally  fails  from 
causes  not  yet  perfectly  ascertained. 


Fig.  5. 


For  the  purpose  of  examining  the  product,  one  point  of 
the  tube  is  broken  under  mercury,  when  the  first  indica¬ 
tion  is  immediately  obtained.  It  is  observed  that  neither 
does  gas  escape  from,  nor  mercury  penetrate  into,  the  tube  ; 


from  which  it  is  clear  that  the  combination  of  the"  gases 
has  taken  place  without  either  contraction  or  expansion 
of  their  volume. 

The  next  indication  is  obtained  by  pouring  water  on 
the  mercury,  and  raising  the  tube  so  that  its  orifice, 
instead  of  plunging  into  mercury,  may  open  into  'water. 
The  water  no  sooner  comes  into  contact  with  the  gas  than 
this  latter  is  dissolved  ;  and  so  rapid  is  the  absorption  that 
the  water  rising  in  the  tube  fills  it  almost  instantaneously. 
We  thus  obtain  an  additional  experimental  proof  that 
hydrochloric  acid  is  formed  by  the  union  of  hydrogen  and 
chlorine  gases,  in  equal  volumes,  without  condensation. 

In  performing  this  experiment,  whether  sunlight  or  the 
light  of  bisulphide  of  carbon  be  employed,  some  manipu¬ 
latory  precautions  are  necessary  to  shield  the  operator 
from  possible  injury  by  the  explosion  of  the  tubes.  The 
experimentalist  should  not  omit  to  protect  himself  by  a 
screen,  for  which  purpose  a  sheet  of  stout  plate-glass  may 
be  conveniently  employed.  Thus,  even  should  the  tube 
explode,  the  dangerous  scattering  of  its  fragments  is  pre¬ 
vented.  It  is,  however,  only  rarely  that  the  body  of  the 
tube  is  shattered  ;  in  most  cases  the  fracture  is  confined 
to  one  or  other  of  the  sealed  points.  To  avoid  the  loss  of 
the  experiment  by  an  accident  of  this  kind,  the  upper- 
point  of  the  tube  may  be  strengthened  by  imbedding  it  in 
sealing-wax,  which  may  be  most  conveniently  applied  by 
fusing  a  little  in  a  small  piece  of  glass  tube  sealed  at  one 
end,  and  plunging  the  point  to  be  protected  into  the  fused 
mass,  rvhich  is  then  allowed  to  cool  and  harden.  As  for 
the  lower  point,  escape  of  gas  from  this,  in  case  of  rupture, 
is  readily  obviated  by  keeping  it  immersed  in  a  trough- 
cylinder  filled  with  mercury. 

Water. 

The  ratio  in  which  hydrogen  and  oxygen  are  associated 
in  water  is,  of  course,  most  conveniently  established  by 
the  electrolysis  of  this  compound. 

Among  the  numerous  contrivances  used  for  decompos¬ 
ing  water,  an  apparatus  constructed  some  time  ago  by 
Professor  Buff,  of  Giessen,  deserves  to  be  especially  men¬ 
tioned.  The  two  tubes  for  the  collection  of  the  gaseous 
constituents  of  the  water  are  provided  with  brass  stop¬ 
cocks,  and  plunged  into  a  deep  cylinder  filled  with  water. 
As  the  gases  are  evolved,  the  water-level  in  the  tubes  is 
depressed  below  the  level  in  the  cylinder,  and  on  opening 
the  stop-cocks,  the  gases  escaping  under  the  pressure  of 
the  short  water  column  may  be  conveniently  examined. 

Fig.  6  shows  an  improved  form  of  this  apparatus. 
Instead  of  the  two  stop-cock  tubes  separately  inverted  in 
a  basin,  as  just  described,  I  have  adopted  a  three-branched 
tube,  with  one  long  and  two  short  limbs.  The  long  limb 
acts  as  a  water-reservoir,  instead  of  the  basin  ;  the  two 
short  limbs,  which  are  fitted  with  stop-cocks,  or  nipper- 
taps,  above,  and  which  communicate  freely  with  the  long 
limb  below,  contain,  intermediately  each  a  platinum 
electrode.  When  this  apparatus  is  used,  the  water  in  the 
short  limbs  is  forced  downward  out  of  these  so  as  to  rise" 
in  the  long  limb,  forming  a  column,  the  weight  of  which 
serves  afterwards  to  expel  the  gas  from  each  short  limb 
through  the  corresponding  stop- cock,  when  this  is  opened 
for  the  purpose  of  testing  the  nature  of  the  gas  obtained. 

It  now  remains  only  to  be  demonstrated  that  two 
volumes  of  hydrogen  and  one  volume  of  oxygen,  when 
combined,  yield  two  volumes  of  water-gas.  This  fact, 
familiar  to  us  from  the  earliest  stage  of  our  chemical 
education,  is,  strangely  enough,  scarcely  ever  demonstrated 
by  experiment  in  our  lectures.  As  to  myself,  I  have  only 
since  the  volumetric  conception  of  matter  has  acquired 
such  predominant  importance,  commenced  performing  this 
experiment. 

The  object  to  be  achieved  is  the  comparison  of  the 
volume  of  the  elementary  water-constituents  with  that  of 
the  water  formed,  at  a  temperature  high  enough  to  main¬ 
tain  the  latter  in  a  purely  gaseous  condition. 

The  experiment  is  made  in  a  U-tube  similar  to  that  used 
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one  of  oxygen  ;  it  is,  however,  prepared  much  more  readily 
in  due  volumetric  proportion,  and  in  a  state  of  perfect 
purity,  by  the  electrolysis  of  water.  The  gas-filled  limb 
of  the  apparatus  is  surrounded  by  a  high  glass  cylinder, 
the  lower  mouth  of  which  is  fastened  around  it  by  means 
of  a  perforated  cork,  whilst  its  upper  mouth  (likewise 
closed  by  a  cork)  rises  about  five  centimetres  above  the 
sealed  extremity.  The  annular  space  thus  formed  commu¬ 
nicates,  at  its  upper  end,  by  means  of  a  bent  glass  tube 
and  a  perforated  cork,  with  a  flask  which  contains  a  liquid 
having  a  boiling  point  considerably  above  that  of  water ; 
amylic  alcohol,  which  boils  at  132°  C.,  is  well  adapted  for 
the  experiment.  On  protracted  ebullition,  the  vapour 
descends  from  the  flask  into  the  annular  space,  which 
rapidly  acquires  a  uniform  temperature  of  i32p.  To  pre¬ 
vent  the  vapours  from  escaping  into  the  atmosphere,  the 
lower  extremity  of  the  glass  cylinder  is  connected  with  an 
appropriate  vapour- condenser,  such  as  a  glass  coil  kept 
cool  by  water.  Under  the  influence  of  heat,  the  column 
of  mixed  hydrogen  and  oxygen  in  the  tube  expands.  The 
level  of  the  mercury  in  both  limbs  of  the  apparatus  having 
been  adjusted,  the  height  of  the  gas  columns  is  now 
marked  by  any  suitable  means  ;  preferably  by  slipping  a 
caoutchouc  ring  over  the  outer  glass  cylinder.  A  little 
more  mercury  is  then  poured  into  the  open  limb,  which  is, 
lastly,  closed  by  a  well-fitting  cork,  lletween  this  cork 
and  the  mercury  intervenes  a  column  of  air,  some  eight  or 
ten  centimetres  in  length,  and  capable  of  yielding  to  pres¬ 
sure,  like  a  spring.  It  now  only  remains  to  inflame  the 
gaseous  mixture  by  causing  the  current  of  the  induction- 
coil  to  leap,  in  the  form  of  a  spark,  between  the  platinum 

points.  The  gases  combine  with 
an  explosion,  which  is,  however, 
much  mitigated  in  violence  by  the 
elastic  action  of  the  above-men¬ 
tioned  air  column.  At  the  high 
temperature  employed  (132°)  the 
water  formed  retains  the  gaseous 
condition.  On  removing  the  cork, 
and  allowing  the  mercury  to  flow 
through  the  nipper-tap,  until  it 
is  level  in  both  limbs,  it  becomes 
obvious  that  the  original  measure 
of  mixed  gases  is  diminished  by 
one-third  ;  the  residuary  two- 
thirds  are  water-gas,  which  con¬ 
denses  into  liquid  water  so  soon 
as  the  apparatus  is  allowed  to 
cool. 

Thus,  therefore,  it  stands  ex¬ 
perimentally  demonstrated,  first, 
that  hydrogen  and  oxygen  undergo 
condensation  in  combining  to  form 
water ;  and,  secondly,  that  the 
volume  of  the  water-gas  pro¬ 
duced  holds  an  extremely  simple 
ratio  to  the  volume  of  its  con¬ 
stituent  gases,  two  volumes  of 
hydrogen  and  one  volume  of 
oxygen  co ndensing,  by  their  union , 
into  two  volumes  of  water-gas. 

(To  be  continued.) 
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in  analysing  hydrochloric  acid.  The  closed  limb  of  the  j 
tube  is,  however,  fitted,  at  a  point  near  its  sealed  extremity, 
with  two  platinum  wires,  for  the  purpose  of  passing  the 
electric  spark  ;  this  operation  I  now  invariably  perform  by 
means  of  the  induction-coil. 

A  glance  at  Fig.  7  shows  howthis  apparatus  is  employed. 
Into  the  sealed  limb  of  the  apparatus,  which  is  filled  with 
mercury,  we  admit  a  column,  about  25  or  30  centimetres 
high,  of  a  mixture  of  hydrogen  and  oxygen  in  the  propor¬ 
tions  in  which  they  form  water,  This  mixture  may,  of 
course,  bo  obtained  by  adding  two  volumes  of  hydrogen  to 
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M.Thoost  communicated  some  “  Researches  on  Zirconium.” 
To  obtain  crystallised  zirconium,  the  author  heated  in  a 
retort- coke  crucible  to  the  temperature  of  melted  iron  a 
mixture  of  the  double  fluoride  of  zirconium  and  potassium 
and  metallic  aluminium.  When  the  crucible  was  cold  the 
surface  of  aluminium  was  found  covered  with  crystallised 
lamellae,  lying  one  on  the  other,  like  the  leaves  of  a  book. 
There  were  crystals  of  zirconium.  This  element  also  exists 
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in  the  graphitoiclal  form,  the  preparation  of  which  is 
uncertain.  M.  Troost  establishes  that  zirconium  stands 
in  the  carbon  group  in  the  same  position  as  antimony  in 
the  nitrogen  group.  It  comes  between  the  metalloid 
silicium  and  the  metal  aluminium,  as  antimony  conies 
between  arsenic  and  bismuth.  The  carbon  group,  then, 
is  constituted  as  follows:  —  Carbon,  boron,  silicium, 
zirconium,  aluminium. 
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A  Letter  to  the  Members  of  the  British  Medical  Association 

on  the  Subject  of  their  Future  Journal.  By  It.  B.  Carter, 

F.R.C.S.,  etc.  London.  1865. 

The  author  of  this  letter  is  of  opinion  that,  to  advance  the 
interests  of  the  medical  profession,  it  is  advisable  that  the 
British  Medical  Association  should  give  up  their  present 
Medical  Journal,  and  publish  a  “Quarterly  Journal  of 
Literature,  Science,  and  Politics.”  He  complains  that 
the  educated  public  do  not  sufficiently  appreciate  the  Pro¬ 
fession,  which  he  says  has  no  means  of  influencing  public 
opinion,  and  he  thinks  that  by  establishing  such  a  journal 
as  that  mentioned  above,  and  by  dosing  the  public  (gently 
at  first)  with  medical  topics,  they  might  be  gradually 
brought  to  entertain  sound  views  on  the  rights,  dignities, 
and  duties  of  Doctors. 

As  the  Association  is  just  about  to  meet,  and  the  change 
suggested  in  this  letter  will  be  discussed  at  the  meeting, 
we  may,  perhaps,  as  part  of  the  public,  be  allowed  to  say 
a  word  on  the  matter.  We  say,  then,  that  to  medical 
politics  we  are  profoundly  indifferent.  What  we  do  feel 
an  intense  and  personal  interest  in  is  the  progress  of  the 
“  healing  art,”  and  we  believe  that  just  as  the  knowledge 
of  this  is  advanced,  the  medical  profession  will  rise  in 
public  estimation.  The  question  that  the  Association 
should  discuss  then,  we  think,  is  this, — What  journal  will 
best  aid  in  developing  and  diffusing  among  the  members 
sound  scientific  information  on  the  art  of  curing  disease  5 


A  Course  of  Practical  Chemistry ;  arranged  for  the  Use  of 
Medical  Students.  By  William  Odling,  M.B.,  F.R.S., 
&c.,  &c.  London:  Longman  and  Co.  i86<.  Second 
Edition. 

This  is  the  second  edition  of  a  good  book  now  greatly 
enlarged  and  improved.  It  is  said  to  be  specially  arranged 
for  the  use  of  medical  students,  but,  we  need  hardly  say, 
it  is  equally  well  adapted  for  pharmaceutical  chemists,  and 
is  indeed  an  excellent  introduction  to  analysis  for  any 
students.  .  It  is  worth  mentioning  that  “the  old  scale  of 
atomic  weights  has  been  exclusively  employed  throughout 
the  body  of  the  work  ;  ”  and  that  a  very  useful  chapter  on 
Chemical  Manipulations,  which  greatly  increases  the  value 
of  the  book,  now  precedes  the  analytical  part. 

Annalen  der  Chemie  und  Pharmacie.  June,  1865. 

Hlasiwetz  and  Barth  continue  their  chemical  studies 
“  On  Resins ,”  describing  in  this  article  the  decomposition 
products  of  the  action  of  fused  alkalies  on  resins.  They 
have  experimented  upon  benzoin  and  dragon’s  blood,  and 
also  upon  socotrine  aloes.  All  these  bodies,  when  fused 
with  caustic  potash,  give  paraoxybenzoic  acid,  -G--H..O, 
aloes  yielding  the  largest  proportion.  Dragon’s '  blood 
ymlds,  m  addition,  some  benzoic  acid,  protoeatechuic  acid, 
and  phloroglucin.  Benzoin  also  gives  protoeatechuic  and 
oxyphemc  acids.  The  authors  append  to  their  paper  a 
table  of  the  composition  of  guaiacum,  dragon’s  blood, 
gum,  benzoin,  galbanum,  and  aloes,  the  products  of  their 
dry  distillation,  and  the  results  of  their  oxidation  by 

potash.  We  hope  to  find  room  for  this  table  at  a  future 
time. 

A  paper  by  Otto  describes  the  “  Products  arising  from 


the  Action  of  Sodium  Amalgam  on  Ilippuric  Acid.”  These, 
it  would  appear,  are  two  :  hydrobenzuric  acid,  -G18H24N206, 
and  hydrobenzyluric  acid,  G16II21N04.  The  author  fully 
describes  the  relations  of  these  bodies,  and  the  products  of 
their  decomposition  by  alkalies  and  hydrochloric  acid. 

A  note  by  H.  Limpricht,  “  On  Phosphoric  Ethyl-ether,” 
follows.  The  author’s  mode  of  preparing  this  body  is  as 
follows  : — Sodium  is  dissolved  in  absolute  alcohol,  and 
anhydrous  ether  added ;  a  quantity  of  oxychloride  of 
phosphorus  calculated  according  to  the  following  equa¬ 
tion — 

3-e-2H5NaO  +  POCl3  =  3NaCl  +  P(-6-2H5)3D4 
is  then  added  in  small  quantities,  so  that  the  temperature 
is  not  much  raised.  The  liquor  is  filtered  from  the  chloride 
of  sodium,  and  rectified  by  distillation.  The  properties  of 
phosphoric  ether  are  well  known  to  our  readers. 

The  title  of  a  paper  by  Carius  sufficiently  describes  its 
contents  :  “  On  the  Occurrence  of  Ccesium  and  Rubidium  in 
Plutonic  Silicates  of  the  Rhine  Provinces .” 

In  a  note  “  On  a  Neio  Transformation  of  Leucin ,”  Dr. 
Kohler  makes  known  that,  when  leucin  is  treated  with 
dry  hydrochloric  acid,  an  atom  of  water  is  eliminated,  and 
a  new  body  formed,  which  the  author  proposes  to  call 
leucinimid.  In  the  next  paper  Dr.  Preu  shows  that  when 
alanin,  an  analogue  of  leucin,  is  similarly  treated,  the 
same  change  takes  place,  and  lactimid  is  formed. 

A  notice  by  Martius  and  Gfriess,  “  On  a  Compound  from 
Naphthaline  Isomeric  with  Alizarin,”  describes  the  com¬ 
pound  mentioned  in  our  reports  of  the  Academy  of  Sciences 
as  discovered  by  MM.  P.  and  E.  Depouilly  (chloroxy- 
naphthalic  acid)  whose  account  in  the  Comptes-Rendus  is 
much  fuller  than  that  given  here. 

The  other  papers  in  this  journal  call  for  no  notice. 


NOTICES  OF  PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

1585.  E.  T.  Hughes,  Chancery  Lane,  “Improvements 
in  the  means  of  producing  from  rosaniline  blue  and  violet 
colouring  matters  soluble  in  water.”  A  communication 
fromP.  Mounet,  Lyons. — Petition  recorded  June  12,  1865. 

1703.  C.  Worssam,  Kingsland  Road,  and  G.  Evans, 
Gloucester  Place,  Portman  Square,  “  An  improved  pulp¬ 
ing  and  compressing  machine  for  the  treatment  of  peat  as 
a  fuel  and  gas  for  illuminating  purposes.” — June  26,  1865. 

1716.  H.  G.  Fairburn,  St.  Luke’s,  Middlesex,  “An 
improved  mode  of  combining  and  forming  small  coal  or 
coal  dust  into  lumps,  blocks,  or  otherwise,  to  be  employed 
for  the  purposes  of  fuel.” — June  28,  1865. 

1785.  C.  F.  Cflaus,  Fearnhead,  Lancashire,  “Improve¬ 
ments  in  obtaining  sulphates  and  carbonates  of  potash  and 
soda.” — July  6,  1865. 

1793.  J.  M.  Macrum,  Hill  Street,  Knightsbridge,  “Im¬ 
provements  in  the  manufacture  of  iron.”  A  communica¬ 
tion  from  J.  Williams  and  J.  Copley,  Allegheny,  Penn., 
U.S.A. 

1795.  A.  F.  Morelle,  Boulevard  Sebastopol,  Paris,  “An 
improved  portable  pocket  gas-generator  or  gazogene.” 

1797.  J.  Peel,  Bowling,  Bradford,  and  W.  Hargreaves, 
Little  Horton,  Bradford,  “  Improvements  in  manufacturing 
grease  from  soap  suds.” — July  7,  1865. 

1809.  J.  Baggs,  Chancery  Lane,  “Improvements  in 
the  production  of  artificial  light  and  in  the  apparatus  con¬ 
nected  therewith.” 

1813.  R.  A.  Brooman,  Fleet  Street,  “  Improvements  in 
the  manufacture  of  cast  steel.” — A  communication  from 
C.  Pauvert,  Tarbe,  France. — July  8,  1865. 

1831.  H.  A.  Dufrene,  Rue  de  la  Fidelite,  Paris,  “Im¬ 
provements  in  the  treatment  of  copper  and  nickel  ores.” — 
A  communication  from  Viscount  C.  de  Sequeville,  Milan. 
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1833.  H.  A.  Dufren6,  Rue  de  la  Fidelite,  Paris,  “An 
improved  process  for  obtaining  oxygen.” — A  communica¬ 
tion  from  C.  Tellier,  Passy,  Paris. — July  u,  1865. 

1841.  H.  Blair,  Kearsley,  Lancashire,  “Improvements 
in  the  production  of  gases  from  aqueous  vapour  and  in  the 
application  thereof  to  heating  purposes.” — July  12,  1865. 

Notices  to  Proceed. 

657.  R.  Musliet,  Belgrave  House,  Cheltenham,  “Im¬ 
provements  in  the  manufacture  of  steel  and  homogeneous 
iron.” — March  9,  1865. 

806.  M.  Morgans,  Brendon  Hills,  Somersetshire,  “Im¬ 
provements  in  the  manufacture  and  refining  of  iron  and 
steel.” — March  22,  1865. 

871.  J.  C.  C.  Halkett,  Cranwood  House,  Mid  Lothian, 
N.B.,  “  An  improvement  in  paints  or  compositions  used 
for  coating  iron  or  wooden  vessels,  and  other  structures 
exposed  to  the  action  of  sea- water.” — March  28,  1865. 

1560.  J.  Perguson  and  R.  Miller,  Glasgow,  N.B.,  “Im¬ 
provements  in  the  manufacture  of  steel.” — June  7,  1865. 

670.  J.  Freeman,  E.  G.  Freeman,  and  C.  II.  Freeman, 
Battersea,  “  Improvements  in  the  preparation  of  turpen¬ 
tines  and  varnishes.” — Petition  recorded  March  10,  1865. 

692.  E.  B.  Wilson,  Glasgow,  N.B.,  “  Improvements  in 
furnaces  and  fire-places.” — March  n,  1865. 

712.  R.  A.  Brooman,  Fleet  Street,  “Improved  processes 
for  the  production  of  photographic  images  capable  of  being 
inked  with  fatty  inks.” — A  communication  from  C.  M.  T. 
du  Motay  and  C.  R.  Marechal,  Metz,  France. — March  14, 
1865. 

729.  A.  P.  Price,  Lincoln’s  Inn  Fields,  Middlesex, 
“  Improvements  in  obtaining  sulphurous  acids.” — March 
15,  1865. 

855.  W.  Clark,  Chancery  Lane,  “Improvements  in  the 
manufacture  or  preparation  of  materials  for,  and  in  their 
application  to,  lighting  and  heating  purposes ;  also  in 
apparatus  used  for  the  same.”  A  communication  from 
A.  de  Peyrouny,  Boulevart  St.  Martin,  Paris. — March  25, 
1865. 

1456.  R.  A.  Brooman,  Fleet  Street,  “A  new  method 
of  manufacturing  oil  from  fatty  matters,  or  the  residuum 
arising  from  the  distillation  of  fatty  matters,  the  manufac¬ 
ture  of  stearic  acid,  soap,  and  purification  of  oils.”  A 
communication  from  P.  R.  Beaumont,  Paris. — May  27, 
1865. 

1719.  W.  E.  Newton,  Chancery  Lane,  “Improvements 
in  the  preparation  of  amalgams  of  quicksilver  or  mercury, 
and  in  the  application  of  such  amalgams  to  various  pur¬ 
poses  in  the  arts.”  A  communication  from  H.  Wurtz, 
New  York,  U.S.A. — June  28,  1865. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  July  24. 

It  is  now  settled  definitely  that  the  Great  Exhibition  of 
1867  will  be  held  in  a  temporary  building  to  be  erected  on 
the  Champ  de  Mars.  This  being  decided,  it  is  unnecessary 
to  refer  to  a  scheme  emanating,  I  believe,  from  M.  Silber- 
mann,  who  proposed  to  exhibit  the  different  classes  of 
manufacture  in  separate  buildings,  to  be  erected  at  in¬ 
tervals  along  the  Boulevards,  and  so  bring  the  Exhibition 
nearer  the  homes  and  within  the  means  of  the  working 
classes  of  Paris.  This  plan  is  not  without  its  recom¬ 
mendations,  but  here  as  in  London  people  will  have  a 
grand  show,  and,  moreover,  we  have  an  architect  who 
wishes  to  give  us  a  glass  dome  which  will  reduce  those  of 
Captain  Fowke  to  insignificance. 

A  vinegar-making  polyp  from  China  has  just  been 
added  to  the  collection  of  objects  at  the  Jardin  d’Accliina- 
tation.  This  animal  is  described  by  Father  IIuc  in  his 
work  on  China.  It  is  placed  by  the  Chinese  in  weak 


spirit  and  water,  which  in  the  course  of  a  month  or  so  it 
transforms  into  vinegar.  No  experiment  has  yet  been 
made  here  to  test  the  truth  of  this  story,  the  polyp  being 
still  in  the  water  in  which  it  arrived. 

At  the  last  meeting  of  the  Photographic  Society  M. 
Couvreux  recommended  the  use  of  chloride  of  calcium  for 
salting  paper,  the  excess  of  which,  he  says,  is  very  easily 
got  rid  of  after  the  paper  has  been  in  the  silver  bath.  M. 
Meynier  read  a  paper  strongly  recommending  the  use  of 
sulphocyanide  of  ammonium  in  place  of  hyposulphite  of 
soda.  The  sulphocyanide,  he  affirms,  leaves  no  objection¬ 
able  sulphur  compound  in  the  paper.  The  same  gentleman 
recommended  the  use  of  a  double  nitrate  of  silver  and 
ammonia,  instead  of  adding  ammonia  to  a  nitrate  bath. 
M.  Leon  Yidal  has  published  a  set  of  photometric  tables, 
and  what  he  calls  a  photometer.  The  object  of  these  is  to 
tell  inexperienced  photographers  how  long  to  expose.  In 
order  to  do  this  the  experimenter  has  first  to  expose  a  strip 
of  sensitised  paper  for  one  minute,  and  then  compare  the 
colour  with  the  “photometer,”  which  is  a  card  having 
fixed  upon  it  the  ten  graduated  shades  through  which 
chloride  of  silver  passes  in  the  course  of  one  minute’s  ex¬ 
posure  to  full  sunlight.  And  now  knowing  the  number 
of  the  shade  of  colour  on  the  photometer,  the  focal  distance 
of  the  objective,  and  the  size  of  the  diaphragm,  the  operator 
on  referring  to  the  tables  will  be  told  the  exact  time  neces¬ 
sary  for  the  exposure. 

Skeleton  Leaves. 

To  the  Editor  of  the  Chemical  News. 

Sir, — A  “  Constant  Reader,”  who  in  a  late  number  of  the 
Chemical  News  expressed  a  wish  to  hear  of  a  ready 
method  of  obtaining  “  skeleton  leaves,”  may  try  my  plan  : 

First  dip  the  leaves  in  boiling  water,  and  then  immerse 
them  in  dilute  sulphuric  acid  containing  from  10  to  30 
per  cent,  of  the  acid,  according  to  the  delicacy  or  coarse¬ 
ness  of  the  leaf-structure.  In  a  day  or  two  use  a  pretty 
stiff  bristle  brush  to  the  leaves,  adding  drop  by  drop  a 
little  saturated  solution  of  bichromate  of  potassium. 
When  the  operation  seems  complete,  wash  the  leaves 
carefully  in  ammoniated  water,  and  finish  with  a  little 
weak  hypochlorite  of  calcium  or  chlorine  water.  The 
“skeletons”  may  be  plated  by  being  dipped  into  a  very 
weak  solution  of  phosphorus  in  bisulphide  of  carbon, 
dried,  placed  in  a  neutral  solution  of  nitrate  of  silver  for 
fifteen  minutes,  dried  again,  and  lastly  covered  with  dead 
silver  in  a  small  electro-plating  apparatus. 

An  almost  equally  beautiful  result  is  produced  if  the 
“  skeletons  ”  are  dipped  into  a  clear  boiling  saturated 
solution  of  iodide  of  lead.  When  dry  they  appear  as  if 
frosted  with  gold.  If  cautiously  painted  with  a  very 
concentrated  alcoholic  solution  of  mauve,  skeleton  leaves 
present  tlie  appearance  of  a  magnificent  and  delicate 
casting  in  bronze.  I  am,  &c., 

Wentworth  E.  Scott,  F.C.S. 


On  the  Estimation  of  Uric  Aoicl. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Since  the  publication  of  my  paper  on  uric  acid  in 
the  Lancet ,  and  of  which  you  were  good  enough  to  give 
an  abstract  in  the  Chemical  News  of  July  22nd,  I  have 
made  some  further  observations,  the  purport  of  which  I 
desire  should  be  known. 

Dr.  Odling,  a  short  time  since,  suggested  to  me  that  it 
would  be  desirable  that  the  precipitates  obtained  by  me 
should  be  dissolved  in  alkali  and  the  uric  acid  reprecipi¬ 
tated  with  hydrochloric  acid,  in  order  that  it  might  be 
procured  in  a  purer  condition.  This  proceeding  I  have 
adopted  in  several  cases,  and  with  the  following  results  ; 
it  being  remembered,  however,  that  my  precipitates  were 
treated  with  boiling  alcohol  of  specific  gravity  8io'5,  in 
order  to  free  them  from  various  impurities,  and  that  the 
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amount  of  mineral  matter  contained  in  them  was  ascer¬ 
tained  in  all  cases  and  deducted. 

The  urine  of  twenty-four  hours,  obtained  from  the  same 
case  on  two  consecutive  days,  yielded  deposits  which,  after 
treatment  with  alcohol  and  deduction  of  mineral  matter, 
amounted  to  21 '6o  and  20*65  grains,  and  these  furnished 
on  reprecipitation  16*36  and  16*51  grains  respectively  of 
uric  acid,  which,  on  examination  with  the  microscope, 
was  ascertained  to  he  in  its  usual  exceedingly  character¬ 
istic  crystalline  condition. 

In  another  case,  the  precipitates  similarly  treated 
amounted  to  J4/97  and  13*97  grains,  which  furnished  on 
reprecipitation  11*85  an<^  12*50  gra^ns  U12C  ac^ 
crystals. 

Lastly,  a  deposit  obtained  by  the  evaporation  of  nine 
different  urines,  weighing  after  the  usual  treatment  30*15 
grains,  gave  on  reprecipitation  24*36  grains. 

These  results  are  important  in  two  respects ;  they  show, 
first,  that  a  reduction  must  be  made  from  the  amounts 
obtained  after  treatment  with  alcohol  and  deduction  of 
the  ash,  but  thej'also  prove  conclusively,  when  considered 
in  connection  with  the  quantities  given  in  my  paper  already 
referred  to,  that  the  amount  of  uric  acid  contained  in 
human  urine  is  greatly  in  excess  of  that  hitherto  obtained, 
being,  in  fact,  about  double. 

In  addition,  therefore,  to  the  recommendations  already 
given  for  the  estimation  of  uric  acid,  I  would  advise  that 
the  precipitate  should  in  all  cases,  afcer  treatment  with 
alcohol,  be  dissolved  in  as  small  a  quantity  as  possible  of 
a  solution  of  potash,  filtered  to  separate  the  insoluble 
matter,  and  the  uric  acid  reprecipitated  with  a  slight  excess 
of  hydrochloric  acid. 

The  boiling  with  alcohol  must  be  effectual,  otherwise 
some  hippurie  acid  may  remain  behind  on  the  filter,  when 
there  will  be  danger  of  its  precipitation  on  the  addition  of 
the  hydrochloric  acid.  I  am,  &c. 

Airruuit  II.  Hassall,  M.D. 

Wimpole-street,  25th  July. 

MISCELLANEOUS. 


foy  Atropiav.  —  A  surgeon  named 
Sprague,  at  Ashburton,  is  in  custody  on  the  charge  of 
attempting  to  poison  his  wife  and  several  other  persons  by 
placing  atropine  in  a  rabbit-pie.  The  presence  of  atropine 
in  the  pie  -was  proved  by  Mr.  Ilerapath,  and  the  evidence 
of  the  medical  man  called  to  attend  the  sufferers  described 
the  symptoms  of  poisoning  by  belladonna. 

^Processes  of  S5isiBif<Bt;4iojs. — The  following  memo¬ 
randa  on  disinfection  have  just  been  issued  by  the  Privy 
Council ;  and,  considering  the  circumstances  under  which 
they  are  published,  we  feel  bound  to  assist  in  giving  them 
all  publicity :  — 

“  x.  For  purposes  of  artificial  disinfection,  the  agents 
which  most  commonly  prove  useful  are— chloride  of  lime, 
quicklime,  and  Condy’s  manganic  compounds.  Metallic 
salts— especially  perchloride  of  iron,  sulphate  of  iron,  and 
chloride  of  zinc,  are,  under  some  circumstances,  applicable. 
In  certain  cases  chlorine  gas  or  sulphurous  acid  gas  may 
advantageously  be  used  ;  and,  in  certain  other  cases,  pow¬ 
dered  charcoal  or  fresh  earth. 

“2.  If  perchloride  of  iron  or  chloride  of  zinc  be  used 
the  common  concentrated  solution  may  be  diluted  with 
eight  or  ten  times  its  bulk  of  water.  Sulphate  of  iron  or 
chloride  of  lime  may  be  used  in  the  proportion  of  a  pound 
to  a  gallon  of  water,  taking  care  that  the  water  completely 
dissolves  the  sulphate  of  iron,  or  has  the  chloride  of  lime 
thoroughly  mixed  with  it.  Condy’s  stronger  fluid  (red) 
may  be  diluted  with  fifty  times  its  bulk  of  water  ;  his 
weaker  fluid  (green)  with  thirty  times  its  bulk  of  water. 
Where  the  matters  requiring  to  be  disinfected  are  matters 
h;  ving  an  offensive  smell  the  disinfectant  should  be  used 
till  this  smell  has  entirely  ceased. 


“3.  In  the  ordinary  emptying  of  privies  or  cesspools, 
use  may  be  made  of  perchloride  of  iron  or  chloride  of  zinc, 
or  of  sulphate  of  iron.  But  where  disease  is  present,  it  is 
best  to  use  chloride  of  lime  or  Condy’s  fluid.  Where  it 
is  desirable  to  disinfect,  before  throwing  away,  the  evacu¬ 
ations  from  the  bowels  of  persons  suffering  from  certain 
diseases,  the  disinfectant  should  be  put  into  the  night-stool 
or  bed-pan  when  about  to  be  used  by  the  patient. 

“4.  Heaps  of  manure  or  of  other  filth,  if  it  be  imposf 
sible  or  inexpedient  to  remove  them,  should  be  covered  to 
the  depth  of  two  or  three  inches  with  a  layer  of  freshly 
burnt  vegetable  charcoal  in  powder.  Freshly  burnt  lime 
may  be  used  in  the  same  way,  but  is  less  effectual  than 
charcoal.  If  neither  charcoal  nor  lime  be  at  hand,  the  filth 
should  be  covered  with  a  layer  some  inches  thick  of  clean 
dry  earth. 

*“  5.  Earth,  near  dwellings,  if  it  has  become  offensive 
or  foul  by  the  soakage  of  decaying  animal  or  vegetable 
matter,  should  be  treated  on  the  same  plan. 

“  6.  Drains  and  ditches  are  best  treated  with  chloride 
of  lime,  or  with  Condy’s  fluid,  or  with  perchloride  of  iron. 
A  pound  of  good  chloride  of  lime  will  generally  well 
suffice  to  disinfect  1000  gallons  of  running  sewage;  but, 
of  course,  the  quantity  of  disinfectant  required  will  depend 
upon  the  .'.mount  of  filth  in  the  fluid  to  be  disinfected. 

“  7.  Linen  and  washing  apparel  requiring  to  be  disin¬ 
fected  should  without  delay  be  set  to  soak  in  water  con¬ 
taining  per  gallon  about  an  ounce  either  of  chloride  of 
lime  or  of  Condy’s  red  fluid.  The  latter,  as  not  being 
corrosive,  is  preferable.  Or  the  articles  in  question  may 
be  plunged  at  once  into  boiling  water,  and  afterwards  when 
at  wash  be  actually  boiled  in  the  washing  water. 

“8.  Woollens,  bedding,  or  clothing,  which  cannot  be 
washed,  may  be  disinfected  by  exposure  for  two  or  more 
hours  in  chambers  constructed  for  the  purpose  to  a 
temperature  of  210  to  250  degs.  Fahrenheit. 

“  9.  For  the  disinfection  of  interiors  of  houses,  the  ceil¬ 
ings  and  walls  should  be  washed  with  quick-lime  water. 
The  wood-work  should  be  well  cleansed  with  soap  and 
water,  and  subsequently  washed  with  a  solution  of  chloride 
of  lime,  about  two  ounces  to  the  gallon. 

“10.  A  room,  no  longer  occupied,  may  be  disinfected 
by  sulphurous  acid  gas,  or  chlorine  gas — the  first  by 
burning  in  the  room  an  ounce  or  two  of  flowers  of  sulphur 
in  a  pipkin  ;  the  second,  by  setting  in  the  room  a  dish  con¬ 
taining  a  quarter  of  a  pound  of  finely-powdered  black  oxide 
of  manganese,  over  which  is  poured  half-a-pint  of  muriatic 
acid* previously  mixed  with  a  quarter  of  a  pint  of  water. 
In  either  case  the  doors,  chimney,  and  windows  of  the 
room  must  be  kept  carefully  closed  during  the  process, 
which  lasts  for  several  hours.” 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we 
do  not  agree. 


Veil.  XI.  of  the  Chemical  Niavs,  containing  a  copious  Index,  is  now 
ready,  price  ns.  cd.,  by  tost,  ns.  6d.,  handsomely  bound  in  cloth, 
gold-lettered.  The  eases  for  binding  may  he  obtained  at  our  Office, 
price  is.  cd.  Subscribers  may  Lave  their  copies  bound  for  2s.  6d.  if 
sent  to  our  Office,  or,  if  accompanied  by  a  cloth  case,  for  is.  Vols.  I. 
and  II.  are  out  of  print.  All  the  others  are  kept  in  stock.  \M.  XII, 
commenced  on  July  7,  1865,  and  will  be  complete  in  26  numbers. 


J.  I).  0.— We  gave  cur  correspondent  the  best  information  in  our 
power.  Manufacturers,  of  course,  keep  their  results  to  themselves, 
and  small  experiments  are  of  no  value  in  determining  such  questions. 

Tnquir-r.—  Twenty  degrees  Baumd  corresponds  to  the  density  1161. 
Twaddeil  is  not  used  in  France. 

A  Simple  Mohcvie.— The  first  week  in  November.  Send  your  name, 
and  give  your  t  objects  to  the  Secretary  of  Science  and  Art  Depart¬ 
ment,  South  Kensington,  before  Octobu-  15. 

Received.— Chemistry  as  a  Branch  of  General  and  Practical  Educa¬ 
tion.  By  Dr.  T.  Wood,  F.C.S. 

Received  with  thanks—  L.  R.  Darling. 
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Chlorides  of  Tungsten ,*  by  31.  H.  Debray. 

I.  By  passing  a  current  of  dry  chlorine  on  tungsten 
heated  to  dull  redness  in  a  hard  glass  tube,  intensely 
red  vapours  are  obtained,  which  condense  into  a  dark 
grey  liquid  mass.  This  product  is  a  mixture  of 
perchloride  of  tungsten,  WC13,  and  of  subchloride, 
W2C1S  (W  =  92,  Cl  =  35*5)*  It  must  be  distilled  in  a 
current  of  chlorine  to  produce  perchloride  of  tungsten 
as  pure  as  possible  ;  but,  however  obtained,  this  product 
is  never  wholly  free  from  subchloride.  It  is,  however, 
present  in  such  small  quantities  as  not  sensibly  to  alter 
the  composition  of  the  perchloride.  By  dissolving  this 
body  in  potash  hydrogen  is  disengaged  (2  to  3  cubic  cen¬ 
timetres  from  4  to  5  grammes  of  material).  Ammonia 
also  dissolves  perchloride,  giving  a  yellow  liquid,  which 
soon  becomes  turbid  and  decolourises,  depositing  brown 
oxide  of  tungsten.  With  ammonia  only  a  trace  of  gas 
is  disengaged.  In  contact  with  water,  the  perchloride, 
distilled  in  chlorine,  alters  slightly  and  is  transformed, 
first  into  a  white  substance,  then  into  yellow  tung¬ 
stic  acid,  without  producing  at  all  the  blue  oxide  of 
tungsten,  corresponding  to  the  chloride  W2C15.  This  is 
because  the  smallest  quantity  of  oxygen  dissolved  in 
water  suffices  to  transform  the  oxide  into  tungstic  acid. 

When,  on  the  contrary,  chloride,  not  distilled  in 
chlorine,  is  placed  in  contact  with  water,  the  decomposi¬ 
tion  may  be  instantaneous,  and  in  every  case  blue  oxide  of 
tungsten,  mixed  with  a  more  or  less  considerable  quan¬ 
tity  of  tungstic  acid,  is  obtained. 

Perchloride  of  tungsten  offers,  then,  like  monohj’drated 
sulphuric  acid,  an  instance  of  a  body  sensibly  decom¬ 
posing  at  its  boiling  point,  giving  a  product  the  com¬ 
position  of  which,  though  constant  under  fixed  pressure,! 
can  be  expressed  by  no  simple  equivalent  formula. 

II.  There  are  two  oxychlorides  of  tungsten  correspond¬ 
ing  to  tungstic  acid.  One,  which  is  red,  has  for  formula 
WOCl2 ;  the  ether,  yellowish  white,  has  W02C1.  A 
mixture  of  these  two  is  generally  obtained  at  the  same 
time  as  tungstic  acid  by  passing  a  current  of  chlorine 
on  the  anhydrous  oxide  \V02.  They  are  then  separated 
by  distillation,  the  red  chloride  being  more  volatile  than 
the  white. 

I  easily  obtain  these  two  oxychlorides  by  distilling 
perchloride  of  tungsten  with  a  sufficient  weight  of  dry 
or  ordinary  oxalic  acid.  This,  it  will  be  seen,  is  the 
process  formerly  used  by  Gerhardt  for  quickly  preparing 
oxychloride  of  phosphorus  with  perchloride.  Pure  red 
oxychloride  may  be  obtained,  but  whatever  the  method 
employed  yellow  oxychloride  will  always  be  mixed  with 
tungstic  acid  or  red  oxychloride,  because  a  large  portion 
of  the  oxychloride  W02C1  decomposes  when  it  is  dis¬ 
tilled  into  tungstic  acid  and  red  oxychloride,  as  repre¬ 
sented  by  the  equation, 

aW02Cl  =  WOCl2  4  W03. 

It  was  this  decomposition  which,  when  observed  by 

II.  ltose,  caused  him  to  discover  the  true  nature  of  the 

*  Comptes  Rendus,  lx.,  820. 

t  It  is  certain  that  were  sulphuric  acid  or  chloride  of  tungsten  dis¬ 
tilled  under  variable  degrees  of  pressure,  products  of  equally  variable 
ppinposition  would  be  obtained,  as  M.  Roscoe  has  proved  to  be  the 
case  with  the  hydrates  of  nitric  and  hydrochloric  acids. 
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yellow  oxychloride,  which  had  till  then  been  regarded 
as  perchloride  of  tungsten,  because  water  transformed 
it  into  tungstic  acid.f  It  is  equally  on  account  of  this 
property  that  the  mixture  of  oxychlorides  and  tungstic 
acid  is  obtained  by  the  action  of  chlorine  on  oxide  of 
tungsten  W02. 

It  was  of  importance  to  decide  whether  it  were 
possible  to  obtain  oxychlorides  by  treating  perchloride 
of  tungsten  WC13  with  anhydrous  tungstic  acid.  Ex¬ 
periment  shows  that  the  combination  of  the  two  bodies 
is  effected  with  disengagement  of  heat.  There  is, 
for  instance,  W03  +  aWCl3  =  3W0C12. 

From  a  theoretical  point  of  view,  this  reaction  has  a 
peculiar  interest^  on  which  it  is  not  here  necessary  to 
enlarge. 

III.  I  have  not.  hitherto  been  able  to  obtain,  even 
approximately,  the  density  of  yellow  oxychloride;  its 
easy  decomposition  has  rendered  all  my  determinations 
so  uncertain,  that  it  has  been  impossible  to  arrive  at  any 
conclusion.  It  is,  on  the  contrary,  very  easy  to  deter¬ 
mine  that  of  the  other  two  chlorides,  in  the  vapour  of 
mercury  or  sulphur,  for  the  least  volatile  of  the  two,  the 
perchloride,  distils  towards  300  degrees. 

The  following  are  the  results  of  my  experiments  : — 

Perchloride  WC13  in  vapour  WC13  in  vapour  of  sulphur, 
of  mercury.  1st  experiment  D=  11-89. 

D  =  11*50.  2nd  ,,  D=n*8o. 

3rd  ,,  D  =  1 1*69. 

WOCl2in  vapour  of  sulphur. 

D  =  10*27. 

Oxychloride  WOOL,  in 
mercury. 

1st  experiment  D=  10*87. 

2nd  ,,  D— 10*70. 

If  it  be  desired  to  make  the  formula  correspond  to 
2  or  4  volumes  of  vapour,  it  is  found  by  a  very  simple 
calculation: — 1st,  that  the  theoretical  density  of  the 
chloride  vapour  WC13  is  D  =  13*75,  supposing  the 
symbol  WC13  corresponds  to  2  volumes,  and  J)  —  6*875 
supposing  it  to  correspond  to  4  volumes ;  2nd,  that  the 
theoretical  density  of  chloride  \V0C12  is  D  =  11*86  in 
the  case  of  2  volumes,  and  5*93  in  that  of  4  volumes. 
These  numbers,  it  will  be  observed,  are  very  different 
from  those  furnished  by  experiment. 

If,  with  M.  Persoz,  we  assign  to  tungsten  the  formula 
W'Cl.5  (granting  W'  =  f  W  =  |  92),  the  equivalent  of 
the  chloride  becomes  -frds  of  the  old  equivalent  5  were 
W'Cl-  supposed  to  correspond  to  4  volumes  of  vapour, 
the  theoretical  density  of  this  chloride  would  be  D  =  1 1*46 
— a  number  very  near  those  given  by  experiment. 

But  then  W'O  g  Clr?  must  be  admitted  as  the  formula 

of  red  oxychloride ;  its  theoretical  vapour  density,  sup¬ 
posing  this  fonniate  to  correspond  to  4  volumes,  would 
be  D  =  9*87,  which  agrees  very  well  with  the  numbers 
given  above  for  this  chloride.  But  such  a  formula  is 
contrary  to  the  generally-received  ideas,  and  it  is  better 
to  do  away  with  fractional  exponents;  the  formula  of 
red  oxychloride  must  then  be  given  as  W'jOgCl^;  or, 
W'05  +  2W/C13,  which  is  tantamount  to  admitting  that 
there  exist  bodies  the  vapour-density  of  which  corre¬ 
sponds  to  12  volumes.  I  mention  this  difficulty  without 
attempting  to  grapple  with  it.  I  hope  to  continue  my 
researches,  which  I  propose  extending  to  chlorides  of 
molybdenum,  and  to  have  the  honour  of  laying  the 
results  before  the  Academy. 

\  Annales  cle  Chimie  et  de  Physique,  lxvi.,  213. 

§  According  to  M.  Persoz,  anhydrous  phosphoric  acid  and  per¬ 
chloride  of  phosphorus  also  combine  directly,  giving  oxychloride.—* 

(Annales  de  Chemie  et  de  Physique,  i.,  109.) 
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Astronomical  Photography ,  by  Lewis  M.  Rutherittrd. 

My  present  observatory  is  a  circular  brick  building  of 
twenty  feet  internal  diameter,  with  a  light  revolving 
roof  supported  on  twelve  wheels  which  are  fixed  to  the 
stone  coping  of  the  walls. 

The  opening,  two  feet  wide,  extends  from  side  to  side 
with  simple  shutters,  which,  when  elevated  on  the 
weather  side,  serve  to  prevent  the  wind  from  blowing 
into  the  observatory  and  shaking  the  telescope.  Open¬ 
ing  from  the  west  side  of  the  equatorial  dome  is  a  small 
transit  apartment  with  computing  room  attached.  This 
observatory  is  in  the  garden  of  the  house  where  I  reside. 
The  transit  is  189  feet  N.W.  from  the  Second  Avenue, 
and  76*3  feet  N.E.  from  Eleventh  Street.  It  was 
erected  in  the  summer  and  autumn  of  the  year  1856. 
The  equatorial,  by  Fitz,  is  a  very  substantia]  instrument, 
having  circles  divided  on  silver  18  and  20  inches  in 
diameter. 

The  objective  is  of  n£  inches  aperture,  and  14  feet 
focal  length,  and  was  corrected  for  figure  by  myself  after 
the  methods  and  directions  of  Mr.  Fitz.  It  is  a  fine 
glass,  capable  of  showing  any  object  which  should  be 
seen  by  a  well  corrected  objective  of  those  dimensions. 

The  observatory  is  low,  and  therefore  cannot  reach 
any  object  near  the  horizon,  but  I  prefer  losing  such 
observations  to  the  tremors  and  expense  of  a  high 
structure. 

The  transit  room  has  been  used  on  several  occasions 
by  the  U.S.  Coast  Snrvey  in  their  telegraphic  operations 
for  longitude.  It  is  oh.  12m.  15*473.  E.  of  Washington, 
and  in  latitude  40°,  43',  48//*53  ;  the  latitude  being  the 
result  of  observations  with  the  zenith  telescope  upon 
twenty-four  pairs  of  stars  by  the  observers  of  the  Coast 
Survey. 

During  the  winter  of  1857 — 58,  Messrs.  Alvan  Clark 
and  Sons  constructed,  and  in  the  spring  attached  to  the 
equatorial,  a  driving  clock  of  the  highest  merit.  It  has 
a  remontoir  escapement  similar  to  that  of  Bond’s  spring 
governor. 

Having  seen  with  great  interest  the  photographic  ex¬ 
periments  conducted  at  the  observatory  of  Harvard 
College,  I  determined,  as  soon  as  the  clock  should  be  in 
working  order,  to  prosecute  the  subject  of  celestial  pho¬ 
tography.  After  many  experiments  it  was  ascertained 
that  the  best  photographic  focus  of  the  objective  was 
about  Aths  of  an  inch  outside  the  visual  focus.  I  con¬ 
tinued  making  photographs  of  the  moon  and  such  stars 
as  could  be  obtained,  and  although  when  compared  with 
what  had  been  done  by  others  the  results  gave  reason 
for  satisfaction,  yet  in  view  of  what  was  desirable  and 
apparently  attainable,  astronomical  photography  with 
me  was  a  failure.  By  reducing  the  aperture  of  the 
telescope  to  five  inches  for  the  full  moon,  I  was  enabled 
to  produce  negatives  which  would  bear  an  enlargement 
to  five  inches  or  fifty  diameters.  An  impression  of  a 
sixth  magnitude  star  was  never  obtained,  y  Yirginis, 
then  3"  distant,  was  the  closest  pair,  the  duplicity  of 
which  could  be  measured  on  the  collodion  plate.  The 
ring  of  Saturn  and  the  belts  of  Jupiter  were  plainly 
visible,  but  entirely  unsatisfactory.  An  image  of  Jupiter 
could  be  obtained  in  from  five  to  ten  seconds’  exposure, 
but  the  satellites  failed  to  impress  the  plate  in  any 
length  of  time.  This  was  due  to  the  uncorrected  condi¬ 
tion  of  the  objective  which  diffused  the  violet  rays  over  a 
large  space,  so  that  in  the  case  of  the  planet  each  point 
of  the  picture  was  influenced  not  only  by  the  ray  due 
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to  that  point,  but  by  the  stray  beams  from  adjoining 
portions  of  the  object,  and  thus  nearly  the  whole  actinic 
force  of  the  objective  was  gathered  within  the  dimen¬ 
sions  of  the  image.  In  the  case  of  the  satellite  the  lost 
rays  were  not  replaced  by  the  wanderers  from  any 
adjacent  point. 

During  the  summer  of  1858  I  combined  my  first  stereo¬ 
graph  of  the  moon,  producing  quite  a  satisfactory  result 
with  the  low  power  of  the  stereoscope.  I  do  not  know 
when  this  was  first  done  in  England  by  Mr.  De  La  Hue, 
but  with  me  the  idea  was  an  original  one. 

My  greatest  success  with  an  uncorrected  objective  was 
in  the  pictures  of  the  sun  taken  with  about  one- fiftieth 
of  a  second  exposure,  with  the  aperture  reduced  to  one 
inch.  The  negatives  were  four  inches  in  diameter  and 
exhibited  the  spots  with  reasonable  sharpness,  the  mani¬ 
fest  difference  in  light  between  the  centre  and  the  edge, 
and  under  favourable  circumstances  the  faculse.  Some 
of  the  negatives  verify  the  observation  of  M.  Dawes, 
that  the  faculce  are  elevations. 

In  June,  i860,  the  sun’s  disk  was  remarkably  rich  in 
spots,  and  I  combined  the  pictures  of  two  days  to  pro¬ 
duce  a  stereograph,  but  the  result  was  a  failure  and  did 
not  give  the  impression  of  a  sphere,  but  presented  the 
appearance  of  a  flat  uniform  disk  spanned  by  a  spherical 
net-work  which  seemed  entirely  detached  from  the  disk. 
This  is  attributable  to  a  want  of  sufficient  detail  on  the 
surface  of  the  sun. 

During  the  year  1859  an^  a  l°n&  time  I  worked 
with  combinations  of  lenses  to  be  inserted  in  the  tube 
between  the  objective  and  the  plate  with  the  view  of 
correcting  the  photographic  ray.  This  attempt  succeeded 
well  so  far  as  the  centre  of  the  field  was  concerned,  but 
it  was  impossible  to  produce  a  good  correction  over  a 
space  equal  to  the  area  of  the  image  of  the  moon,  with¬ 
out  using  a  corrector  of  inconvenient  size. 

In  i860  I  prepared  a  telescope  with  camera  and  in¬ 
stantaneous  apparatus  mounted  equatorially  to  send  by 
the  U.S.  Coast  Survey  Expedition  to  Labrador  for  the 
observation  of  the  eclipse.  The  objective  in  this  case 
was  a  fine  one,  by  Alvan  Clark,  of  4^  inches  aperture. 
A  ring  was  placed  between  the  crown  and  flint  lenses  of 
such  a  width  that  the  best  visual  and  photographic  foci 
were  united.  For  this  purpose  it  was  necessary  to 
shorten  the  combined  focus  about  one-twentieth  of  its 
former  value. 

The  pictures  of  the  sun  taken  with  this  instrument 
were  better  than  those  made  by*  my  large  telescope,  in 
which  no  attempt  had  been  made  to  correct  the  photo¬ 
graphic  rays. 

Being  unable  to  accompany  the  expedition,  I  made  a 
series  of  pictures  of  the  eclipse  at  home,  upon  which  are 
seen  the  nuclei  and  penumbra)  of  the  spots,  the  grada¬ 
tion  of  light  of  the  sun’s  disk,  and  the  serrated  edge  of 
the  moon  projected  upon  the  sun.  They*  show,  however, 
none  of  the  fogging  of  the  moon’s  surface  commented 
upon  by  other  observers,  nor  a  greater  intensity  of  light 
at  the  points  of  contact  between  the  sun  and  the  moon  ; 
both  these  results  are,  when  they  occur,  due,  in  my 
opinion,  to  photographic  or  optical  causes,  and  not  to 
any  true  astronomical  phenomena  of  that  nature. 

On  examining  the  first  negative  of  the  eclipse  I  was 
struck  by  the  difference  of  sharpness  between  the  edge 
of  the  sun  and  that  of  the  moon  projected  upon  its 
disk.  At  first  I  was  inclined  to  think  that  it  was 
caused  by  a  falling  off  in  definition  near  the  edge  of 
the  eyepiece  used.  In  the  next  picture  the  edge  of  the 
sun  was  placed  near  the  centre  of  the  field  and  the 
moon  removed  to  a  remote  part  of  the  plate,  yet  still 
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the  result  was  the  same ;  the  sun’s  edge  was  soft  and  in¬ 
definite,  while  that  of  the  moon  was  hard  and  sharp, 
showing  that  the  light  from  the  two  objects  comes  to 
us  under  different  conditions;  in  one  case  traversing  the 
sun’s  atmosphere,  in  the  other  unaffected  by  this  disturb¬ 
ing  cause. 

(To  be  continued.) 
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In  the  French  Department,  Baudesson  and  Hauzeau  show 
a  novel  application  of  photography — viz.,  photographs 
printed  upon  calico,  in  black,  blue, "magenta,  and  sepia  ; 
but  they  give  no  details  of  their  process. 

Dubose  and  Co.  exhibit  extracts  in  the  liquid  and 
solid  form  for  dyeing  purposes.  We  believe  that  no 
mention  of  their  preparations  was  given  in  any  of  the 
reports  yet  published,  but  they  have  been  used  with 
some  considerable  success  in  the  Manchester  houses. 
The  liquid  extracts  would,  in  the  writer’s  opinion,  be 
open  to  the  objection  that  the  actual  amount  of  tinctural 
value  will  probably  vary  very  much  in  different  samples. 
This  will  not  apply  so  much  to  the  solid  extracts.  The 
one  examined  by  the  author  (Persian  berries)  gave  a 
bright  solution  and  left  no  residue.  The  value  of  these 
preparations  will,  of  course,  depend  upon  the  prices,  taken 
in  connection  with  their  dyeing  strength. 

I  he  celebrated  firm  Tissier  and  Sons  show  bromine 
and  iodine,  and  bromides  and  iodides.  There  is  a 
remarkably  fine  specimen  of  bromide  of  potassium, 
if  it  is  pure.  But  these  specimens  are  shown  as  com¬ 
mercial  ones,  and,  therefore,  probably  the  bromide 
contains  a  little  iodine.  At  least,  it  is  a  fact  that  a 
small  quantity  of  iodide  of  potassium  makes  the  bromide 
crystallise  in  much  larger  crystals. 

Italy  shows  some  beautiful  crystals  of  native  sulphur 
exhibited  by  Federico  Lancia,  Duke  of  Brolo  ;  also  some 
very  fine  specimens  of  worked  sulphur  are  exhibited  in 
Section  1.  The  rolls  of  sulphur  differ  in  form,  being 
more  conical  than  those  found  in  our  commerce.  There 
is  also  in  this  Section  a  very  interesting  series  sent  by 
the  directors  of  the  Mont  Cenis  railway  tunnel  through 
the  Alps.  These  are  a  series  of  specimens  of  the  rock 
met  with  in  the  Mont  Cenis  tunnel  taken  at  equal 
distances  apart  both  on  the  Bardonneclie  and  Modane 
entrances  ;  they  are  taken  at  a  distance  of  200  metres 
apart.  They  therefore  serve  to  illustrate  the  internal 
geological  structure  of  the  Alps  in  the  province  of  Turin. 

Mannite,  or  sugar  of  mushrooms  (C(iH140G),  occurs  very 
generally  diffused  through  the  vegetable  kingdom. 
Professor  de  Luca,  of  the  Royal  University  of  Naples, 
has  shown  that  mannite  is  present  in  all  parts  of  the  olive 
tree,  and  sends  some  beautiful  specimens  crystallising 
in  prisms  from  all  parts  of  the  tree.  Thus  we  have 
specimens  from  the  green  leaves,  from  the  yellow  leaves, 
from  the  flowers,  from  the  unripe  olive,  and  from  the 
olive  just  commencing  to  ripen.  Professor  Luca  says 
that  mannite  exists  in  every  part  of  the  olive  tree — the 
leaves,  flowers,  and  fruit  containing  the  greatest  quantity; 
the  roots,  wood,  bark,  and  branches  rather  less.  This 
saccharine  principle  is  not  always  found  in  the  same 
quantity  at  all  stages  of  vegetation.  At  the  period  of 
blossoming  it  accumulates  in  the  flowers-  and  diminished 
in  the  leaves;  the  fallen  flowers  having  once  completes 
the  phenomenon  of  fecungation,  no  longer  contain  any 


mannite.  It  has  likewise  been  found,  says  De  Luca> 
impossible  to  obtain  the  slightest  traces  of  it  in  the 
vcllow,  fallen  leaves.  Mannite  exists  in  the  fruit  as 
long  as  it  continues  green,  diminishing  in  proportion  as 
it.  ripens,  and  disappears  entirely  when  it  becomes  per¬ 
fectly  ripe,  and  contains  the  greatest  quantity  of  oil. 

The  clilorophyle  which  accompanies  the  mannite  seems 
to  follow  its  changes;  the  leaves  are  never  devoid  of 
more  or  less  mannite  as  long  as  they  continue  green,  but 
the  mannite  diminishes  as  it  turns  yellow. 

De  Luca  has  published  a  table  showing  the  analysis 
of  the  olive  leaves  during  six  months  in  the  year. 

No.  28  in  Section  2  is  a  curious  and  interesting  pro¬ 
duct.  It  is  exhibited  by  Ciaranfi,  of  Florence,  and  the 
Convent  of  the  Servite  Friars.  It  is  crystallised  bicar¬ 
bonate  of  potassium,  obtained  by  submitting  a  solution 
of  commercial  potash  to  the  action  of  the  carbonic  anhy¬ 
dride  evolved  spontaneously  and  in  great  abundance 
from  the  mineral  spring  of  Chianciano,  near  Poggibonsi 
(Senna),  and  belonging  to  the  convent.  Bicarbonate  of 
sodium,  obtained  by  the  same  method,  is  also  exhibited  . 
They  also  show  protocarbonate. of  iron  obtained  by  the 
double  decomposition  of  solutions  of  sulphate  of  iron 
and  an  alkaline  carbonate,  subsequently  washed  with  dis¬ 
tilled  water,  and  dried  in  an  atmosphere  of  the  pure 
dry  carbonic  acid  gas  evolved  from  the  spring  of  Chian¬ 
ciano — a  process  which,  as  the  label  states,  could  not  be 
followed  in  an  ordinary  manufactory. 

The  Netherlands  would  hardly  be  well  represented  if 
they  did  not  exhibit  some  madder  products.  The 
garancine  and  madder  factory  of  Tiel  produces  a  very 
complete  collection  of  madder  products,  including  alcohol 
procured  as  a  bye  product  of  the  garancine  process,  the 
specific  gravity  being  '828.  The  latter  article  may  be 
the  cause  of  the  compiler  of  the  official  catalogue  placing 
this  collection  in  Section  3  (substances  used  as  food)  ; 
otherwise  we  do  not  see  the  connection  of  this  display 
with  the  said  section.  In  the  Siam  and  many  other 
departments  Mr.  Sitnmonds  (well  known  in  connection 
-with  the  Technologist)  exhibits  many  substances  which 
would  be  of  interest  to  the  chemist,  but  they  are  so 
numerous  that  wre  could  not  even  attempt  to  pick  them 
out  of  (he  catalogue.  This  gentleman  seems  to  have 
succeeded  in  making  an  extraordinary  collection  from 
all  parts  of  the  world. 

In  Switzerland  there  is  a  splendid  case  by  Henner 
and  Co.  containing  some  rare  organic  and  other  chemicals. 
To  look  at  such  a  recherche  collection  of  out  of  the  way 
products  as  are  found  in  this  case  would  warm  the  heart 
of  a  Hofmann. 

The  Zollverein  department,  as  might  be  imagined,  is 
particularly  rich  in  geological  and  chemical  specimens. 
The  maps  displayed  by  the  Government  Boards  of 
Mines  in  Bonn,  Breslau,  and  Halle  are  colossal  in  the 
extreme,  and  are  some  of  the  finest  things  in  this  -way 
that  we  have  seen ;  but  the  chemical  interest  is  brought 
to  a  focus  upon  viewing  a  case  exhibited  by  Th.  Schuch- 
ardt,  which  is  one  of  the  most  unique  things  in  the 
whole  Exhibition.  It  consists  of  a  collection  of  chemical 
products  used  in  glass  staining  and  porcelain  works. 
Many  of  these  specimens,  wfe  are  told,  are  the  same  as 
are  supplied  to  the  imperial  potteries  at  Sevres.  M. 
Schuchardt  also  exhibits  some  vanadiates,  and  a  very 
fine  specimen  of  red  chromate  of  lead  of  a  most  bril¬ 
liant  hue.  Thus  a  fine  painter’s  colour  may  be  procured 
for  about  2s.  Also  a  specimen  of  borate  of  manganese; 
this  is  more  extensively  used  as  a  siccative,  twTo  ounces 
being  sufficient,  to  make  1  cw’t.  of  linseed  oil  drying.  A 
very  pretty  scries  of  nickel  salts  is  displayed  in  this 
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case.  These,  we  believe,  are  used  in  glass  staining  more 
as  delcolourisers  than  as  anything  else,  except  the  chro¬ 
mate,  which  produces  a  fine  bluish  green  glass.  Some 
watch  oils  are  exhibited  in  this  section  which  were 
examined  by  one  of  the  jurors  ;  they  consist  of  olein 
from  olive  oil,  very  neutral,  and  when  subjected  to  the 
continuous  action  of  a  freezing  mixture  remained  per¬ 
fectly  limpid,  although  at  the  same  time  they  became 
viscid.  Eau  de  Cologne  is  represented  by  no  less  than 
three  firms ;  each  of  these  firms  states  that  he  or  she  is 
the  original.  The  woodstuffs  prepared  for  paper  makers 
are  very  good  in  this  department,  and  superior  to  some 
exhibited  in  the  Italian.  They  are  made  from  the 
linden,  aspen,  Scotch  fir,  and  pine,  and  excellent  writing 
paper  was  shown  containing  48  per  cent,  of  woodstuff. 
A  propos  of  paper,  a  starch  manufacturer  informed  the 
Writer  that  large  quantities  of  starch  are  being  manu¬ 
factured  now  in  England  for  paper  makers.  The  starch 
is  mixed  cold  with  the  pulp,  and  after  making  the  paper 
is  passed  through  pretty  hot  rollers.  It  will  be  seen 
that  the  starch  granules  being  partially  broken  and  con¬ 
verted  into  dextrine  two  objects  are  obtained — a  saving 
of  the  expensive  rag  stuff,  and  a  homogeneousness  of 
texture. 

Other  foreign  Exhibitors. — Loehnert,  Bohemia, 
dextrine. 

.  Brasseur,  Ghent,  chemical  products  from  the  destruc¬ 
tive  distillation  of  wood. 

Rocques  and  Bougeois,  Seine,  chemical  products. 
Antonio,  Baron  Cristofero  Catania,  essential  oil  of 
lemons,  oranges,  and  orange  flowers. 

Campisi,  Alfio  Militello,  citric  acid. 

Candiani,  large  collection  of  chemical  products,  acids 
(pure  and  commercial),  ammonia,  nitro-benzcl,  silicates, 
nitrate  of  silver,  sulphate  and  borate  of  manganese,  &c. 
Garofolletti, Ferdinand’s  crystals  for  making  black  ink. 
Parenti,  Galgono,  asparagine,  caffeine,  citrate  of 
caffeine,  &c.,  very  fine. 
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“  On  Animal  Chemistry ."  A  course  of  Six  Lectures  by 
William  Odling,  M.B.,  F.E.S.,  F.R.C.P. 

Lecture  2. 

Proximate  animal  and  vegetable  principles  included  in  the 
class  of  organic  compounds ,  together  with  the  various 
bodies  resulting  from  their  natural  and  artificial  metamor¬ 
phoses — Carbon  the  characteristic  element  of  organic  com¬ 
pounds — Number ,  variety ,  and  complexity  of  its  com¬ 
binations  with  hydrogen  and  oxygen — Highly  complex 
organic  bodies  built  up  of  less  complex  molecules — Salicine 
formed  of  saligenine  and  glucose  ;  populine  of  benzoic  acid, 
saligenine ,  and  glucose —  Occurrence  of  constituent  molecules 
in  an  incomplete  state — Doctrine  of  residues — Existence  of 
minute  residues  of  acetic  acid  and  ammonia  in  acetonitrile, 
and  of  oxalic  acid  and  ammonia  in  cyanogen — Residues  of 
constituent  molecules  ever  ready  to  regenerate  complete  and 
separate  molecules  by  an  absorption  of  water — Aplone 
molecules  possessed  of  simple  constitution,  or  associated 
with  bodies  of  simple  constitution  as  members  of  the  same 
family — Distribution  of  aplone  molecules  into  series  of 
similarly  constituted  compounds — Their  distribution  also 
into  groups  of  dissimilarly  constituted  compounds  suscep¬ 
tible  of  mutual  metamorphosis — Series  of  primary  fatty 
acids — Acetic,  propionic,  and  butyric  groups — Relations  of 
alcohols  and  glycols  to  mono-  and  di-basic  acids — Nature 
of  homologous  series — Differences  and  resemblances  between 


the  fatty  acids  —Series  of  aromatic  acids  and  hydrocarbons 
—  Other  groups  and  series — Possibility  of  referring  every 
aplone  molecule  to  a  definite  position  in  some  homologous 
series  and  heterologous  grouping — Hippuric  acid  formed 
of  three  constituent  residues  convertible  into  complete  mole- 
ctdes  by  an  -  absorption  of  water — Assignment  of  these 
molecules  to  their  appropriate  positions  in  groups  and  series 
■ — Possibility  of  obtaining  any  tico  residues  in  combination, 
by  destruction  or  removal  of  third — Benzamidc  formed  by 
destruction  of  glycolic  residue,  benzogly  colic  acid  by  destruc¬ 
tion  of  ammonia  residue,  and  glycocine  by  removal  of 
benzoic  residue — Assumed  pre-existence  of  benzamidc,  ben- 
zoglycolic  acid ,  and  glycocine  in  hippuric  acid — Probable 
internal  arrangement  of  the  acid — Illustrative  animal  pro¬ 
ducts  formed  of  two  constituent  residues —  Urea,  glycocine, 
leucine — Spermaceti  and  myricin  the  analogues  of  acetic 
ether — The  true  fats — Illustrative  animal  products  formed 
of  more  than  two  residues — Taurine,  sar  cosine,  alloxan,  and 
the  biliary  acids — Scheme  of  the  constitution  of  kreatine. 
Chemists  have  ascertained  that  the  various  tissues  of  plants 
and  animals  are  composed  of,  or  contain,  a  great  number 
of  distinct  chemical  compounds,  capable,  for  the  most 
part,  of  being  separated  from  one  another  by  what  may  be 
regarded  as  physical  processes — that  is  to  say,  by  processes 
dependent  on  differences  of  volatility,  fusibility,  solu¬ 
bility  in  different  menstrua,  & c.  These  several  compounds 
have  either  been  built  up  in  the  living  plant  or  animal,  or 
have  been  formed  spontaneously  in  the  dead  plant  or 
animal  out  of  ancestral  substances  which  were  built  up  in 
the  living  plant  or  animal.  Somehow  or  other  these 
proximate  animal  and  vegetable  principles,  as  they  are 
termed,  have  been  produced  through  the  agency  of  vitality. 
They  have  been  formed  through  the  intervention  of  a 
living  organism,  and  are  hence  called  organic  compounds, 
in  contradistinction  to  such  substances  as  quartz  and 
feldspar  and  haematite,  which  pre-exist  in  the  mineral 
kingdom,  and  from  such  substances  as  copperas  and  alum 
and  carbonate  of  soda,  which  are  produced  artificially  by 
human  ingenuity  out  of  the  pre-existing  compounds  of 
the  mineral  kingdom. 

When  the  chemist  gets  hold  of  these  different  tissue 
products  and  components  he  submits  them  to  a  variety  of 
experiments,  and  subjects  them  to  the  most  strange  trans¬ 
formations  ;  he  performs  a  simple  subtraction  by  taking 
away  certain  constituent  atoms  and  leaving  the  remainder; 
or  he  performs  a  simple  addition  by  introducing  fresh  con¬ 
stituent  atoms,  whether  of  a  similar  or  a  different  nature  ; 
or  he  performs  a  substitution,  taking  away  certain  con¬ 
stituent  atoms  and  introducing  fresh  ones  in  their  places  ; 
or  he  effects  a  more  or  less  complete  decomposition,  by  break¬ 
ing  up  the  substance  into  a  variety  of  less  complex  bodies. 
Now,  all  these  products  into  which  the  chemist  transforms 
the  proximate  vegetable  and  animal  principles,  of  which 
we  have  spoken,  belong  to  the  class  of  organic  compounds. 
As  a  rule,  they  do  not  pre-exist  in  living  organisms,  they 
are  not  formed  spontaneously  in  dead  organisms,  but  they 
result  from  the  skill  of  the  chemist  operating  upon  com¬ 
pounds  which  were  formed  at  some  time  or  other  through 
the  agency  of  living  organisms.  Just  as  the  alum  and 
carbonate  of  soda  which  the  chemist  manufactures  out  of 
native  minerals  belong  to  the  class  of  mineral  compounds, 
so  do  such  substances  as  chloroform  and  aniline  and 
cvanuric  acid,  which  the  chemist  manufactures  out  of  the 
proximate  principles  of  plants  and  animals,  belong  to  the 
class  of  organic  compounds. 

It  is  found  that  all  organic  compounds,  whether  of 
natural  or  artificial  production,  contain  carbon  as  an 
essential  constituent,  nearly  all  of  them  contain  hydrogen 
also,  while  the  great  majority  consist  of  carbon,  hydrogen, 
and  oxygen.  In  my  last  lecture  I  brought  under  your 
notice  certain,  nitrogenous  products  of  tissue  metamor¬ 
phosis,  but  confining  our  present  attention  to  such  organic 
bodies  as  consist  of  carbon,  hydrogen,  and  oxygen,  or 
of  carbon  and  hydrogen  only,  I  would  speak  to  you,  in 
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the  first  place,  of  their  immense  number  and  variety. 
If  we  take  any  three  elements  whatsoever,  exclusive  of 
carbon,  we  shall  find  that  by  their  mutual  combinations 
they  very  rarely  indeed  form  more  than  half-a-dozen 
definite  and  distinct  compounds  ;  but  we  are  acquainted 
with  some  thousands  of  compounds  composed  solely  of 
carbon,  hydrogen,  and  oxygen  united  with  one  another  in 
different  quantities  and  proportions  ;  which  thousands  of 
compounds  differ  most  strikingly  in  their  properties,  but 
were  all  originally  produced  in  living  organisms,  or  made 
aitificially  by  a  transformation  of  the  compounds  originally 
produced  in  living  organisms. 

In  addition  to  their  number  and  variety,  organic  or 
carbon  compounds  are  characterised  by  the  complexity 
of  their  constitution,  or  by  the  number  of  constituent 
atoms  of  which  their  respective  molecules  are  composed. 
If  we  take  any  definite  mineral  substance  containing  only 
three  different  kinds  of  elementary  matter  corresponding 
to  the  carbon,  hydrogen,  and  oxygen  of  the  bodies  now 
under  consideration,  we  shall  find  that  the  number  of  con¬ 
stituent  atoms  in  such  mineral  substance  very  rarely 
indeed  exceeds  ten  or  twelve,  never  perhaps  exceeds 
twenty;  whereas,  among  organic  or  carbon  compounds, 
bodies  containing  hundreds  of  constituent  atoms  are 
not  unfrequently  met  with,  a  few  of  which  compounds,  by 
way  of  illustration,  are  written  up  on  the  table  before  you. 


Organic  Principles. 


Formula. 

Name. 

Atoms. 

Gg  Hjo  05 

Starch 

21 

C6  Hu  06 

Mannite 

26 

Ci3Hl8  07 

Salicine 

38 

^20^22  ^8 

Populine 

50 

C27H22  Oi7 

Tannin 

66 

C3GH44  0 

Chloresterine 

71 

C32H64  02 

Spermaceti 

98 

Stearine 

173 

First  of  all  we  have  starch,  a  compound  consisting  of 
6  atoms  of  carbon,  io  of  hydrogen,  and  5  of  oxygen, 
making  altogether  21  atoms.  Next  we  have  mannite,  the 
crystallisable  principle  of  ordinary  manna,  of  which  it 
forms,  I  believe,  as  much  as  60  or  70  per  cent.  It  consists, 
as  shown  by  its  formula,  of  6  atoms  of  carbon,  14  of 
hydrogen,  and  6  of  oxygen,  making  altogether  26  atoms. 
Next  wre  come  to  the  crystallisable  bitter  principle  of 
willow  bark — namely,  salicine,  which,  I  am  informed 
by  manufacturers,  is  still  largely  produced  and  used  as  a 
substitute  for  quinine.  It  is  characterised,  as  you  per¬ 
ceive,  by  the  red  colouration  it  experiences  when  acted 
upon  by  sulphuric  acid,  and  contains,  as  shown  by  its 
formula,  38  constituent  atoms.  Next  we  come  to  populine, 
a  similar  crystallisable  principle,  much  less  generally 
known  and  less  widely  distributed.  It  is  found  in  its 
leaves  and  bark  of  the  poplar,  and  contains  50  constituent 
atoms  ;  while  tannin  contains  66  atoms,  and  cholesterine 
71.  I  may  take  this  opportunity  of  observing  that  cho¬ 
lesterine,  hitherto  regarded  as  an  exclusively  animal 
product,  is  now  known  to  enjoy  an  extensive  distribution 
in  the  vegetable  kingdom,  having  been  extracted  from 
peas,  wheat,  almond  oil,  olive  oil,  &c.  We  pass  on  to 
spermaceti,  with  its  98  atoms,  and,  lastly,  to  stearine,  with 
its  173  atoms  of  carbon,  hydrogen,  and  oxygen.  Com¬ 
paring  tri-elementary  bodies  of  this  kind  with  tri-ele- 
mentarv  mineral  substances  in  which  the  number  of  atoms 
seldom  exceeds  ten  or  twelve,  you  will  see  that  the  com¬ 
pounds  presented  for  our  consideration  are  at  first  sight 
of  a  highly  complicated  nature. 

But  in  the  majority  of  instances  a  minute  chemical 
examination  of  these  apparently  complex  organic  bodies 
has  led  to  the  conclusion  that  they  are  formed,  if  I  may 
so  say,  by  the  agglomeration  of  certain  less  complex  mole¬ 
cules.  Taking  salicine  and  populine  as  illustrations,  we 
find  that  salicine  readily  breaks  up  into  the  less  complex 
molecules  known  as  saligenine  and  glucose  or  grape  sugar, 


while  populine  breaks  up  into  a  molecule  of  saligenine,  a 
molecule  of  grape  sugar,  and  a  molecule  of  benzoic  acid. 
I  have  here  a  specimen  of  saligenine  or  saligenic  alcohol, 
a  beautiful  crystalline  body,  which  even  when  in  very 
weak  solution  is  capable  of  being  recognised  by  its  action 
on  perchloride  of  iron.  Thus,  on  adding  tincture  of  iron 
to  a  dilute  solution  of  saligenine,  we  get  a  deep  purple 
colour,  developed  by  the  mutual  reaction  of  the  two 
bodies,  as  you  perceive.  Salicine,  then,  by  an  absorption 
of  water,  breaks  up  into  the  less  complex  bodies  saligenine 
and  glucose,  as  shoAvn  in  this  equation — 


Salicine.  Water.  Saligenine.  Glucose. 

Ci3II1807  +  H20  =  C7H802  +  C6H12Og  ; 

while,  under  similar  circumstances,  populine,  with  its  fifty 
constituent  atoms,  breaks  up  into  saligenine,  glucose,  and 
benzoic  acid,  thus  :  — 

Populine.  Water.  Saligenine.  Glucose.  Benzoic  acid. 

C20H22O8  +  2H20  =  c7h8o2  +  c6h12o6  +  c7h6o2. 

Confining  our  attention  to  salicine,  the  point  I  wish  to 
impress  upon  you  in  relation  to  this  body  is,  that  it  does 
not  really  contain  either  saligenine  or  glucose  in  the  state 
of  a  complete  molecule.  Adding  together  the  number  of 
atoms  of  carbon,  hydrogen,  and  oxygen  in  saligenine,  and 
the  number  of  atoms  of  the  same  elements  in  glucose,  we 
find  they  are  in  excess  of  the  number  of  atoms  contained 
in  the  molecule  of  salicine,  as  shown  in  the  table. 


1  Saligenine 
1  Glucose  . 


c7h802 

CgHjoOg 

c13h20o8 


1  Salicine  .  C13Hl807 

1  Water  .  .  H2  O 

^13^-20^8 

Hence  the  necessity  for  the  atom  of  water,  which  has  to 
be  incorporated  by  the  salicine  before  it  can  split  up  into  its 
constituents.  We  may  say,  then,  that  salicine  does  not 
contain  either  saligenine  or  glucose  as  such,  but  that  it 
contains,  in  a  state  of  combination,  a  residue  of  saligenin 
and  a  residue  of  glucose,  which  residues  are,  as  it  were, 
ever  on  the  alert  to  take  up  water,  and  so  produce  the 
separate  and  distinct  molecules  saligenine  and  glucose 
respectively.  If  we  attempted  to  represent  the  composi¬ 
tion  of  salicine  graphically,  we  should  not  place  tw'o  com¬ 
plete  circles  in  apposition  side  by  side,  thus  :  — 

Saligenine.  Glucose. 


but  we  should  place  two  incomplete  circles,  or  the  residues 
of  two  circles  in  conjunction,  thus  : — 

Salicine. 


Similarly,  with  regard  to  populine,  it  does  not  actually 
contain  saligenine,  glucose,  and  benzoic  acid,  but  is  made 
up  of  the  residues  of  these  three  bodies,  which  can  only 
be  obtained  in  their  complete  and  separate  state  by  an 
incorporation  of  the  elements  of  water  with  the  populine  ; 
thus  : — 


i  Saligenine  .  C71I8  02 

1  Glucose  .  .  C6II1206 

i  Benzoic  acid  .  C7H6  02 


1  Populine  .  C20H22O8 

2  Water  .  .  H4  02 


C20H26Oi0 


^20^-26^  10 

Accordingly,  we  should  not  represent  populine  graphi¬ 
cally  by  three  complete  circles  in  apposition,  but  by  the 
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residues  of  three  circles  conjoined  with  one  another,  as  in 
one  or  other  of  these  figures : — • 

Populine. 


The  constituent  residues  existing  in  salicine  and  populine 
form  very  considerable  proportions  of  the  original  mole¬ 
cules  ;  but  in  many  instances  these  residues  become 
extremely  small.  For  instance,  by  combining  acetic  acid 
with  ammonia  we  obtain  acetate  of  ammonia,  a  salt  formed 
by  the  direct  union  of  the  two  complete  molecules, 
acetic  acid  and  ammonia.  Under  certain  circumstances 
an  atom  of  water  may  be  eliminated  from  this  acetate  of 
ammonia,  whereby  it  becomes  converted  into  acetamide, 
which  by  the  further  loss  of  an  atom  of  water  becomes' 
aceto-nitrile,  as  shown  in  these  diagrams  : — 


Acetate  of  Ammonia  {  C2H402  +  H3N 

{  60  +  1 7  =°  77 


Acetonitrile  {  C2-EI4O2  +  H3N  2H20 

(.  60  +  17  -  36  =  41 


In  acetamide  the  residues  of  acetic  acid  and  ammonia 
contain  only  59  out  of  77  parts,  while  in  aceto-nitrile 
they  amount  to  only  41  parts,  or  little  more  than  half  the 
weight  of  the  original  fnoleeule.  Nevertheless,  in  aceto¬ 
nitrile  the  two  small  residues  stand  apart  from  another 
as  perfect  representatives  of,  or  proxies  for,  the  entire 
molecules,  ready  without  a  moment’s  notice  to  regenerate 
them  on  the  concurrence  of  suitable  conditions.  Under  a 
variety  of  circumstances  both  acetamide  and  aceto-nitrile 
absorb  the  elements  of  water  with  reconversion  with 
acetate  of  ammonia,  a  body  containing  the  complete 
antagonistic  molecules,  to  which  the  constituent  residues 
of  the  amide  and  nitrile  alike  appertain. 

Let  me  give  you  one  additional  illustration  of  this 
doctrine  o f  residues.  Upon  applying  a  gentle  heat  to 
ceitain  metallic  cyanides  we  obtain  cyanogen  gas,  which 
is  recognisable  by  the  beautiful  violet-coloured  flame  with 
which  it  burns,  as  you  see,  at  the  mouth  of  the  tube.  In 
this  expeiiment  the  cyanogen  gas  is  being  made  by 
heating  a  metallic  cyanide,  but  it  is  capable  of  being  pro¬ 
duced  in  an  entirely  different  manner.  If,  instead  of 
combining  ammonia  with  acetic  acid,  we  combine  it  with 


oxalic  acid,  and  if  from  the  resulting  oxalate  of  ammonia 


we  abstract  water,  we  thereby  obtain  cyanogen  gas,  as 
shown  in  this  table  : 

Name. 

1  Oxalic  acid 

2  Ammonia  (H3N) 

Formula. 

c2ilo4 

h6n2 

At.  Weight. 

90 

34 

4  Water  (H20) 

c2ii8n2o4 
h8  o4 

1 24 
*  72 

Cyanogen  (CN)2  C2 

n2 

52 

The  formula  for  oxalic  acid  is  C2H204,  and  its  atomic 
weight  is  90.  With  this  we  combine  two  atoms  of  ammo¬ 
nia,  HyNj,  the  atomic  weight  of  which  is  34.  Adding 
these  together,  we  get  124  for  the  atomic  weight  of  oxalate 
of  ammonia.  When  from  this  we  subtract  4  atoms  or 
72  parts  by  weight  of  water,  we  have  left  only  two  atoms 
of  carbon  from  the  oxalic  acid,  and  two  atoms  of  nitrogen 
from  the  ammonia,  which  exist  united  with  one  another 
to  form  two  atoms,  or  a  single  molecule,  of  cyanogen  gas, 
and  which  amount  to  only  52  parts  out  of  T24,  or  to 
considerably  less  than  half  the  weight  of  the  original 
compound.  In  cyanogen  gas,  then,  the  only  evidence  of  the 
original  oxalic  acid  is  carbon,  and  the  only  evidence  of  the 
original  ammonia  is  nitrogen.  Nevertheless,  the  constituent 
carbon  and  nitrogen  of  this  remarkable  gas,  which  in  so 
many  of  its  properties  resembles  certain  of  the  elementary 
bodies,  are  not  incorporated  with  one  another,  but  remain 
apart,  in  the  same  way  as  do  the  residues  of  saligenine  and 
glucose  in  salicine,  and  the  residues  of  acetic  acid  and 
ammonia  in  aceto-nitrile.  Accordingly  we  find  that 
cyanogen  gas,  avhen  dissolved  in  water,  gradually  absorbs 
the  water  necessary  to  reform  oxalic  acid  and  ammonia, 
the  entire  molecules  of  which  the  small  residues  of  carbon 
and  nitrogen  are  but  the  representatives.  In  cyanogen 
gas,  no  matter  how  produced,  there  is  a  something,  how¬ 
ever  small,  pertaining  to  oxalic  acid,  a  something,  however 
small,  pertaining  to  ammonia.  The  two  residues  are 
not  intermingled  promiscuously,  but  remain  apart,  ever 
mindful  of  their  distinct  individualities,  ever  anxious  to 
reform  the  complete  and  separate  molecules  from  which 
they  sprung. 

The  progress  of  organic  chemistry,  then,  has  led  to  the 
conclusion  that  highly  complex  molecules  are  built  up 
of  the  residues  of  less  complex  molecules,  Avhich  con¬ 
stituent  residues,  by  a  direct  or  indirect  absorption  of 
water,  are  capable  of  separation  from  one  another,  and 
reproduction  in  their  complete  and  perfect  state.  Ac¬ 
cordingly,  we  regard  highly  complex  or  polymerone 
bodies  as  compounds  formed  by  the  union  of  less 
complex  or  aplone  bodies  with  one  another,  the  union 
being  attended  by  an  elimination  of  water.  Now,  it 
appears  that  aplone  molecules,  of  which  our  con¬ 
stituent  residues  represent  greater  or  less  portions, 
either  have  a  very  simple  constitution,  or  are  associated 
with  bodies  of  a  very  simple  constitution,  as  members  of 
one  and  the  same  organic  family.  Despite  their  enormous 
number,  the  great  majority  of  these  molecules  have  been 
already  referred  to  certain  definite  positions  in  certain  very 
simple  groups  or  series,  and  we  have  every  reason  to 
believe  that,  with  increase  of  knowledge,  they  will  all  be 
referred  in  a  similar  manner  to  groups  or  series,  such  as 
those  to  which  I  am  pointing. 

Organic  chemistry,  then,  has  achieved  this  great  analytic 
success.  The  compounds  so  elaborately  built  up  by  living 
organisms  it  has  taken  to  pieces,  and  the  pieces  themselves 
it  has  arranged  into  natural  series  or  groups  of  associated 
bodies — into  series  of  bodies  of  similar  constitution  and 
similar  properties  that  are  not  susceptible  of  mutual 
metamorphosis,  or  into  groups  of  bodies  of  dissimilar 
constitution  and  dissimilar  properties  that  are  susceptible 
of  mutual  metamorphosis. 

Here,  for  example,  we  have  a  series  of  bodies,  namely, 
the  primary  monobasic  fatty  acids,  beginning  with  formic 
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acid,  CH202,  and  ending  for  the  present,  at  any  rate,  with 
melissic  acid  C30H60O2.  Some  of  these  acids  have,  as 
you  perceive,  a  very  simple,  others  a  somewhat  complex, 
constitution,  but  all  of  them  present  an  obvious  similarit)r 
of  constitution,  manifest  the  same  general  reactions,  and 
are  related  to  one  another  by  a  regular  gradation,  both  of 
properties  and  composition. 


Monatomic  Fatty  Acid  Series. 


C  H2  02  Formic. 

C2  H4  02  Acetic. 

C3  H6  02  Propionic. 
C4  H3  0  ,  Butyric. 

C3  H10O;  Valeric. 

CG  H1202  Caproic. 

C„  II1402  Enanthoic. 
C'  H10O2  Thetic. 

C9  H1802  Pelargic. 
C10H20O2  Rutic. 
CuH2202  Enodic. 
C12H2402  Laurie. 


C13H,r02  Cocinic. 
C14II2802  Myristic. 

Ci5H3o°2  Benic.  _ 
Clf)H3202  Palmitic. 
C17H3402  Margaric. 
C18H3602  Stearic. 
C19H3802  Balenic. 
C2oH4G02  Arachidic. 
C2iH4202  Nardic. 
C27H5402  Cerotic. 
C30IIG0O2  Melissic. 


But  in  the  succeeding  table  we  have  three  of  our  primal^ 
monobasic  fatty  acids — namely,  the  second  or  acetic  acid, 
the  third  or  propionic  acid,  and  the  fourth  or  butyric  acid 
associated  each  with  a  set  of  bodies  dissimilar  to  the  acid, 
and  dissimilar  to  one  another  ;  but  all  containing  the 
same  number  of  carbon  atoms  as  the  fatty  acid,  and 
correlated  with  it  and  with  one  another  by  a  susceptibility 
of  mutual  metamorphosis,  to  such  an  extent  indeed,  that 
they  may  almost  be  looked  upon  as  varieties  of  one  and 
the  same  primitive  body. 

Acetic  Group. 

C2H6  Ethene.  C2H4  Ethylene. 

C2H8  O  Alcohol.  C.,H40  Elaylic  alcohol. 

C2H6  02  Glycol.  — 

C2H4  O  Aldehyd. 

C2H4  0.2  Acetic  acid. 

C2H4  03  Glycolic  acid. 

C2H4  04  Glyoxylic  acid. 


C2H2  04  Oxalic  acid. 

Propionic  Group. 

C3H8  Propene.  C3II8  Propylene. 

C3H8  0  Propylic  alcohol.  C3H60  Allylic  alcohol. 
C3H8  02  Propylic  glycol.  — - 

C3H8  Oj  Glycerine.  — 


C3H8  O  Propionic  aldehyd. 
C3H8  02*  Propionic  acid. 
C3H8  03  Lactic  acid. 

C3H8  O4  Glyceric  acid. 


C3H40  Acrolic  aldehyd. 
C3H402  Acrolic  acid. 
C3H403  Pyruvic  acid. 


C3H4  O4  Malonic  acid.  — 

C3H4  06  Tartronic  acid.  C3H205  Mesoxalic  acid. 

Butyric  Group. 

C4Hl0  Butene.  C4H8  Butylene. 

C4H1oO  Butylic  alcohol.  — 

C4H10O2  Butylic  glycol.  — 


C4H8  O  Butyric  aldehyd.  • — 

C4H8  02  Butyric  acid.  C4II602  Crotonic  acid. 

C4H8  02  Butilactic  acid.  — 


C4H8  O4  Succinic  acid.  C41I404  Fumaric  acid. 

C4EI8  05  Malic  acid.  C4H405  Metatartric  acid. 

C4H8  06  Tartaric  acid.  — 

Of  the  correlated  bodies  contained  in  groups  of  this 
description,  some  are  extremely  well  known  and  important, 
while  others  are  comparatively  unknown  and  unimportant ; 
whence  it  happens  that  chemists  attach  much  more  inte¬ 
rest  to  certain  members  than  to  others.  Thus,  the  principal 
terms  of  every  complete  organic  group — such  as  the  acetic, 
propionic,  and  butyric — to  which  I  have  just  directed 


your  attention — are,  1st,  the  monatomic  alcohol ;  2nd,  the 
monobasic  acid  corresponding  thereto  ;  3rd,  the  diatomic 
alcohol  or  glycol ;  and  4th,  the  dibasic  acid  corresponding 
thereto.  In  the  2-carbon  group,  for  instance,  we  have — 

C2HG0  Alcohol.  C2H602  Glycol. 

C2H402  Acetic  acid.  C2H204  Oxalic  acid. 

The  monobasic  acid,  you  observe,  differs  in  composition 
from  its  correlated  alcohol  by  containing  one  additional 
atom  of  oxygen  in  place  of  two  subtracted  atoms  of 
hydrogen  ;  while  the  dibasic  acid  differs  from  its  correlated 
glycol  by  containing  two  additional  atoms  of  oxygen  in 
place  of  four  subtracted  atoms  of  hydrogen.  But  even  of 
these  four  principal  members  of  every  complete  organic 
group,  by  far  the  most  importance  is  attached  to  the 
monobasic  acid,  which  is  accordingly  selected  in  preference 
to  the  alcohol,  glycol,  or  dibasic  acid  as  the  characteristic 
term  or  pivot  of  the  group.  As  a  rule,  the  series  of  mono¬ 
basic  acids  is  more  complete  than  that  of  the  other  terms  ; 
the  bodies  themselves  enjoy  an  extensive  natural  distribu¬ 
tion  either  in  the  isolated  condition  or  in  the  form  of  con¬ 
stituent  residues  ;  they  can  be  obtained  in  a  comparatively 
pure  state,  many  of  them  occurring  as  commercial  pro¬ 
ducts  ;  and  their  properties,  both  as  individuals  and  as  a 
class,  have  been  very  carefully  investigated. 

(To  be  continued.) 
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Ammonia. 

The  method  of  ascertaining  the  volume-ratio  in  which 
hydrogen  and  nitrogen  combine  to  form  ammonia  is  less 
simple  than  that  which  suffices  for  the  corresponding 
study  of  hydrochloric  acid  and  water. 

For  this  purpose  we  avail  ourselves  of  chlorine,  which 
enables  us  to  withdraw  the  hydrogen  from  ammonia,  and 
set  free  the  nitrogen  ;  the  experiment  has,  of  course,  to  be 
made  under  circumstances  which  permit  the  determination 
with  accuracy  of  the  volume  of  nitrogen  thus  separated 
from  a  known  quantity  of  ammonia. 

A  glass  tube  for  holding  chlorine,  and  a  globe  for  receiv¬ 
ing  solution  of  ammonia,  and  admitting  it,  drop  by  drop, 
to  the  chlorine,  constitute  the  requisite  apparatus.  The 
glass  tube  is  from  1  to  1-5  metre  long,  sealed  at  one  end, 
open  at  the  other,  and  marked  off  by  elastic  caoutchouc 
rings  slipped  over  it  and  clipping  it  firmly  into 
three  equal  divisions.  The  globe  (Fig.  8)  has  Fig.  8. 
a  stoppered  aperture  above,  and  a  dropping 
tube  drawn  out  to  a  narrow  orifice  below. 

This  tube  is  fitted  with  a  stop-cock,  and  passes 
through  a  perforated  cork,  by  means  of  which 
it  can  be  tightly  fixed  into  the  open  mouth  of 
the  chlorine-tube. 

The  apparatus  is  thus  employed.  The  long 
chlorine-tube  having  been  filled  with  cold 
water  and  inverted  over  a  pneumatic  trough, 
with  its  mouth  immersed  below  the  water  level, 
is  filled  with  chlorine  gas  in  the  usual  way. 

When  full,  it  is  still  allowed  to  stand  for  about 
fifteen  minutes  over  the  chlorine-delivery-tube, 
that  its  interior  surface  may  be  quite  freed 
from  the  chlorine-saturated  water  that  else 
would  remain  adherent  thereto.  The  globe, 
meanwhile,  is  filled  with  a  strong  solution  of  ammonia, 
and  its  stop-cock  is  turned  so  that  its  dropping-tube  also 
may  be  filled  to  its  very  tip  with  this  solution.  The  cock 
is  then  again  closed  and  the  globe  stoppered  ;  after  which 
it  is  ready  for  connection  with  the  chlorine-tube.  To 
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effect  this  connection  without  admission  of  air  into  the 
chlorine-tube  requires  some  little  care  and  dexterity.  The 
globe  has  to  be  immersed  in  the  pneumatic  trough,  with 
its  dropping-tube  upwards,  and  in  this  position  to  be 
brought  beneath  the  mouth  of  the  chlorine-tube,  into 
which  the  globe-tube  is  inserted,  and  fixed  firmly  by 
means  of  the  cork  which  it  carries.  In  effecting  this  junc¬ 
tion,  great  care  must  be  taken  not  to  introduce  any  water 
from  the  trough  into  the  chlorine -tube.  This  tube,  with 
its  ammonia-globe  joined  to  it,  may  now  be  removed  from 
the  trough,  and  supported  in  a  vertical  position,  with  the 
globe  surmounting  it.  A  single  drop  of  the  ammonia 

Fig.  9. 


Fig. 


10. 


Fig.  ii, 


solution  is  now  suffered  to  fall  from  the  globe  into  the 
chlorine-tube,  the  stop-cock  being  opened  for  a  moment 
for  this  purpose  (Fig.  9),  The  entrance  of  this  drop  into 
the  atmosphere  of  chlorine  is  marked  by  a  small,  lambent, 
yellowish-green  flame  at  the  drawn-out  point  of  the 
dropping-tube.  Drop  by  drop,  at  intervals  of  a  few 
seconds,  the  ammonia  solution  is  allowed  to  fall  into 
the  chlorine-tube,  the  ammonia  of  each  drop  being, 
at  the  instant  of  its  contact  with  the  chlorine,  con¬ 
verted,  with  a  flash  of  light  and  the  formation  of  a  dense 
white  cloud,  into  hydrochloric  acid  and  nitrogen.  The 
addition  of  ammonia  must  be  continued  till  the  whole  of 

the  chlorine  present  is  supplied 
with  hydrogen  at  the  expense  of 
ammonia.  To  ensure  this,  the 
ammoniacal  solution  is  added  in 
excess,  a  column  of  three  or  four 
centimetres  being  abundantly 
sufficient.  After  a  few  seconds 
the  interior  of  the  tube  is  lined 
with  a  deposit  of  chloride  of  am¬ 
monium  ;  this  being  soluble  is 
readily  washed  down  and  dis¬ 
solved  by  agitating  the  liquid  in 
the  tube,  which  now  contains  the 
whole  of  the  nitrogen  separated, 
except  a  little  which  remains  dis¬ 
solved  in  the  liquid.  This  small 
quantity  of  dissolved  nitrogen  is 
easily  expelled  from  the  liquid 
by  heat. 

We  are  now  sure  of  two  points 
— viz.,  that  the  whole  of  the 
chlorine  has  been  converted  into 
hydrochloric  acid  at  the  expense 
of  the  ammonia ;  and,  secondly, 
that  we  possess  within  our  tube 
the  whole  of  the  nitrogen  thus 
set  free.  It  becomes  our  next 
object  to  withdraw  the  excess  of 
ammonia.  For  this  purpose  dilute 
sulphuric  acid,  wrhich  fixes  the 
ammonia,  is  introduced  by  means 
of  the  globe  previously  employed 
to  admit  ammonia.  The  nitrogen 
being  thus  freed  from  all  inter¬ 
mixed  gaseous  bodies,  has  only 
now  to  be  brought  to  mean 
atmospheric  temperature  and 
pressure  in  order  to  be  ready  for 
measurement. 

The  temperature,  which  had 
been  raised  by  the  application 
of  heat  to  the  liquid,  to  expel  the 
dissolved  nitrogen  therefrom,  is 
readily  reduced  by  plunging  the 
tube  into  cold  water.  W ater  must 
now  be  admitted  into  the  tube 
until  the  pressure  inside  and  outside  is  brought  to  a  state 
of  equilibrium.  This  is  effected  by  means  of  a  bent 
syphon-tube  plunging  into  a  cup  of  water  and  fixed  by  a 
cork  into  the  globe  (Fig.  10).  As  soon  as  water  ceases 
to  flow  through  the  syphon  into  the  tube,  all  the  requisite 
conditions  are  fulfilled  for  obtaining  an  exact  knowledge 
of  the  volume  of  nitrogen  ;  and  this,  on  inspection,  is  found 
exactly  to  fill  one  of  the  three  divisions  marked  off  on  our 
,  tube  at  the  outset. 

Now,  bearing  in  mind  that  we  started  with  the  three 
divisions  full  of  chlorine,  and  that  we  have  saturated  this 
chlorine  with  hydrogen  supplied  by  the  ammonia  ;  bearing 
in  mind,  moreover,  that  hydrogen  combines  with  chlorine, 

1  bulk  for  bulk  ;  it  is  evident  that  the  one  measure  of  nitrogen 
;  which  remains  in  the  tube  has  resulted  from  the  decom¬ 
position  of  a  quantity  of  ammonia  containing  three  mea- 
;  sures  of  hydrogen.  It  is,  therefore,  clearly  proved  by  thi 
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experiment  that  ammonia  is  formed  by  the  union  of  three 
volumes  of  hydrogen  with  one  volume  of  nitrogen. 

Thus  much  determined,  it  remains  to  ascertain  the  con¬ 
densation  undergone  by  these  elements  in  combining  to 
form  ammonia. 

The  direct  synthesis  of  ammonia  having  never  yet  been 
accomplished,  we  must  fall  back  upon  analysis  to  furnish 
us  with  this  demonstration.  We  must  split  up  a  mea¬ 
sured  quantity  of  ammonia  into  its  constituents,  and  com¬ 
pare  the  space  occupied  by  the  ammonia  before  treatment 
with  the  space  filled  by  its  separated  constituents.  This 
we  are  enabled  to  do  very  easily,  by  availing  ourselves  of 
the  tendency  of  ammonia  to  break  up  into  its  elements 
under  the  influence  of  a  moderate  heat.  The  spark-stream 
supplied  by  the  electric  current  in  traversing  the  induc¬ 
tion-coil  may  be  conveniently  used  as  a  source  of  heat. 
Among  the  many  forms  of  apparatus  which  suggest  them¬ 
selves  for  this  purpose,  I  find  the  disposition  (Fig.  n) 
most  appropriate. 

The  sealed  limb  of  a  U-tube  is  filled  about  one-third 
full  with  dry  ammonia,  over  mercury,  and  the  height  of 
the  column  of  gas  is  accurately  measured,  care  having  been 
taken,  as  usual,  to  bring  the  mercury  in  each  limb  of  the 
tube  to  a  uniform  level.  The  spark-stream  is  now  set 
flowing  between  the  platinum  points,  and  the  volume  of 
the  gas  on  which  it  acts  is  immediately  observed  to  in¬ 
crease.  This  dilatation  continues  for  some  five  or  ten 
minutes  (according  to  the  quantity  of  ammonia  under 
treatment)  ;  and  when  it  ceases,  the  level  of  the  mercury 
(disturbed,  of  course,  by  the  expansion  of  the  gas)  is 
readjusted  to  perfect  uniformity  in  both  limbs  of  the 
tube,  when  it  is  immediately  perceived  that  the  original 
volume  of  gas  has  become  doubled.  If  a  little  of  the  gas 
(previously  so  pungent)  be  allowed  to  escape  from  the 
tube,  by  a  stop-cock  provided  for  that  purpose,  it  is  found 
to  have  become  inodorous,  while  the  presence  of  hydro¬ 
gen  is  indicated  by  its  inflammation  on  the  approach  of 
a  light. 

This  experiment  proves  that  hydrogen  and  nitrogen,  as 
combined  in  ammonia,  occupy  only  half  the  space  they 
fill  in  their  free  state ;  or,  in  other  words,  that  four 
volumes  of  the  mixed  gaseous  constituents  of  ammonia, 
composed,  as  we  have  already  ascertained,  of  three 
volumes  of  hydrogen  and  one  volume  of  nitrogen,  con¬ 
dense,  during  their  combination,  to  form  two  volumes  of 
ammonia. 

Marsh- gas. 

The  only  fact  connected  with  the  history  of  this  com¬ 
pound  which  admits  of  convenient  illustration  is  the 
existence  in  a  given  volume  of  marsh-gas  of  its  double 
volume  of  hydrogen.  This  demonstration  is  furnished  in 
very  close  approximation  by  the  method  which  served  us 
in  the  case  of  ammonia,  viz.,  by  splitting  it  up  into  its 
constituents  under  the  influence  of  heat.  This  experi¬ 
ment  we  perform,  as  before,  in  a  U-tube  fitted  up  with 
spark  wires,  and  as  source  of  heat  we  again  employ  the 
spark-current  of  the  induction  coil.  On  transmitting  the 
current  the  marsh- gas  expands,  and  after  the  lapse  of  a 
few  minutes  a  light  deposit  of  carbon  is  formed  in  the 
vicinity  of  the  platinum  wires.  The  decomposition, 
energetic  at  the  commencement  of  the  experiment,  pro¬ 
ceeds  more  slowly  as  the  gas  dilates  ;  but  if,  after  fifteen 
or  twenty  minutes,  the  mercury  be  allowed  to  run  out 
from  the  nipper-tap  till  it  has  become  level  in  the  two 
limbs  of  the  U-tube,  it  is  found  that  the  original  gas- 
volume  has  very  nearly  doubled.  This  result  having  been 
attained,  the  continued  transmission  of  the  spark-current 
produces  no  further  increase  in  the  volume  of  the  gas, 
which  is  now  found  to  consist  of  hydrogen. 

This  experiment  presents  greater  difficulty  of  manipu¬ 
lation  than  either  of  the  preceding.  The  spark-current, 
when  transmitted  through  marsh-gas,  is  not  unfrequently 
interrupted  by  the  formation  of  a  conducting-bridge  of 
carbon  between  the  platinum  points.  This  bridge  may, 


however,  be  broken  by  agitating  the  mercury  in  the  tube 
until  it  touches  the  platinum  wires  ;  or  its  formation  may 
be  prevented  by  reversing  the  direction  of  the  current 
from  time  to  time. 

With  these  precautions,  the  experiment  affords  very 
closely  approximative,  though  not  perfectly  exact,  results, 
a  slight  error  arising  from  a  minute  proportion  of  marsh- 
gas  suffering  a  different  decomposition,  so  that  the  volume 
of  the  hydrogen  obtained  is  never  quite  double  that  of 
the  marsh-gas  submitted  to  the  treatment.  Nevertheless, 
the  experiment,  even  in  this  imperfect  form,  unequivo¬ 
cally  demonstrates  that  marsh-gas  contains  twice  its 
volume  of  hydrogen. 

I  have  made  numerous  experiments  with  the  view  of 
finding  a  shorter,  simpler,  and,  more  especially,  a  more 
accurate  method  of  exhibiting  the  volume  of  hydrogen 
which  is  present  in  a  given  bulk  of  marsh-gas,  but 
hitherto  without  result.  Eudiometrically,  of  course, 
the  composition  of  marsh- gas  is  given  in  a  single  most 
elegant  experiment,  which  acquires  additional  charm 
when  performed  at  a  temperature  higher  than  that  of 
boiling  Avater  in  an  apparatus  similar  to  the  one  employed 
in  determining  the  ratio  of  the  volume  of  water-gas  to 
that  of  its  constituents.  But  at  the  stage  of  the  course 
at  which  I  am  in  the  habit  of  examining  the  nature  of 
marsh-gas,  an  experiment  of  this  description  is  unintelli¬ 
gible  to  the  student,  and  hence  simply  out  of  the  question. 


ACADEMY  OF  SCIENCES. 

July  24. 

M.  Becquerel  presented  some  “  New  Observations  on 
Thermo-Electric  Piles  of  Sulphide  of  Copper.”  The  author 
first  described  the  way  in  which  he  prepared  the  sulphide 
of  copper.  He  places  a  quantity  of  sulphur  in  a  crucible 
and  heats  it  to  fusion.  When  this  occurs,  which  is  known 
by  the  escape  of  sulphur  vapour,  he  immerses  in  the 
melted  sulphur  a  plate  of  copper  previously  heated  to  dull 
redness,  and  leaves  it  in  the  crucible  until  all  the  sulphur 
is  volatilised.  He  then  removes  the  plate  of  copper  coated 
with  sulphide,  cools  it  rapidly  by  dipping  it  into  cold 
water,  and  finally  detaches  the  coating  of  sulphide.  This 
is  then  fused  and  run  into  bars  or  plates  for  the  pile.  As 
a  negative  element  he  employs  maillechort  (a  nickel 
alloy  resembling  argentine).  The  author  remarks  that 
bars  made  of  the  same  sulphide  show  a  very  unequal 
action,  and  that  they  should  be  tested  before  employed  for 
a  battery.  In  a  note  he  mentions  that  Bhumkorff  has 
found  that  the  addition  of  2^th  of  sulphide  of  antimony 
renders  the  action  regular,  although  it  somewhat  dimi¬ 
nishes  the  power.  The  ends  of  the  bars  of  sulphide  must 
be  encased  by  the  metal  to  prevent  reduction  when  heat  is 
applied  direct,  as  by  a  gas  flame.  The  author  next  proves 
that  the  current  is  developed  by  differences  cf  temperature, 
and  not  by  any  chemical  change  in  the  sulphide,  by  show¬ 
ing  that  a  battery  has  kept  in  action  for  a  month  with  one 
extremity  near  the  melting  point  of  lead  without  loss  of 
weight  in  the  bar  of  sulphide  of  copper.  M.  Becquerel 
goes  on  to  compare  the  electro  motive  force  of  this  battery 
with  other  thermo  electric  piles,  and  shows  that  its  power 
is  much  higher  than  that  of  the  alloy  of  antimony  and 
zinc  employed  by  Marcus.  It  is  only  available,  however, 
when  the  effects  of  tension  are  required. 

M.  Isidore  Pierre  presented  a  memoir  entitled  “  Ana¬ 
lytical  Researches  on  the  Variations  which  the  Relation  of 
the  Potash  to  the  Soda  undergoes  in  Different  Parts  of  a 
Plant  at  Various  Ages.”  The  author  has  analysed  the 
nodes,  internodes,  and  leaves  of  wheat  for  alkalies  at 
various  stages  of  growth,  and  has  come  to  the  following 
conclusions:  —  1.  That  in  these  various  parts  of  the  plant 
the  amount  of  potash  in  relation  to  that  of  the  soda 
augments  as  you  go  from  the  lower  to  the  upper  portion 
of  the  stalk  ;  and  2.  That  in  the  same  parts  and  in  the 
same  order  the  relation  diminishes  as  the  plant  advances 
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towards  maturity.  Thus,  the  author  argues,  the  salts  of 
potash  play  a  more  important  part  in  the  life  of  the  plant 
than  the  salts  of  soda.  Potash  predominates  in  the  most 
perfect  and  last-developed  parts  of  the  plant,  while  soda 
accumulates  in  the  oldest  parts,  which  only  serve  a 
secondary  or  temporary  purpose.  lie  infers  the  useless¬ 
ness  of  common  salt  as  a  manure  for  wheat.  The  ashes  of 
the  nodes,  he  states,  contain  42 '5  per  cent,  of  potash. 

M.  Demarquay  presented  a  note  “  On  the  Physiological 
Action  of  Carbonic  Acid."  The  author  states  that  he  has 
made  numerous  experiments  on  animals,  on  himself,  and 
on  several  of  his  pupils,  the  details  of  which  will  be  pub¬ 
lished  shortly.  He  now  gives  his  conclusions,  some  of 
which  we  quote.  Carbonic  acid  exerts  some  exciting 
action  on  the  surface  of  the  body,  particularly  with  a  fine 
and  very  sensitive  skin.  The  regions  in  which  this  effect 
is  most  marked  are  those  of  the  penis  and  perinaeum. 
Insensibility  of  the  skin  when  obtained  is  only  produced 
by  a  continuous  jet  of  the  gas  thrown  on  a  very  limited 
space  of  the  bodj\  When  injected  into  the  veins  a  large 
quantity  is  absorbed  and  rapidly  eliminated  without  mis¬ 
chief,  if  the  operation  be  carefully  performed.  The  gas 
acts  as  a  slight  stimulant  in  the  alimentary  canal.  When 
breathed,  it  does  not  produce  the  poisonous  effects  com¬ 
monly  attributed  to  it.  One  part  of  carbonic  acid  and 
three  parts  air  produces  in  man  but  slight  discomfort 
after  being  breathed  for  some  time.  Most  of  the  accidents 
caused  by  the  vapour  of  carbon,  confined  air,  and  gases  in 
fermenting  vats,  the  author  states,  are  wrongly  ascribed  to 
carbonic  acid,  and  must  be  attributed  to  carbonic  oxide, 
sulphuretted  hydrogen,  alcoholic  vapours,  or  other  gases 
not  yet  understood,  vdiich  are  generated  under  the  circum¬ 
stances.  Respiration  consists  essentially  of  an  exchange 
of  gas  between  the  blood  and  air,  and  this  can  only  take, 
according  to  physical  laws,  between  gases  of  a  different 
nature.  Carbonic  acid  being  the  gas  to  be  eliminated,  the 
exchange  does  not  take  place  when  the  pure  gas  is  respired, 
and  hence  asphyxia  and  death.  From  experiments  on 
himself,  the  author  found  that  the  production  of  anaes¬ 
thesia  by  carbonic  acid  is  attended  with  danger,  and, 
moreover,  if  produced,  the  effect  is  too  fugitive  to  be 
utilised  in  surgery. 

A  note,  by  M.  Naquet,  “  On  the  Action  of  Perchloride  of 
Phosphorus  on  Thymotic  Acid  ”  wras  read.  The  author’s 
results  are  of  no  interest. 

M.  Hiortdahl  read  a  note  “  On  the  Action  of  Zirconia 
on  Alkaline  Carbonates .”  Zirconia  at  a  moderate  tempera¬ 
ture  easily  expels  carbonic  acid  from  carbonate  of  soda, 
and  forms  the  compound  NaOZrOo,  which  decomposes 
after  a  time  in  >vater,  the  zirconia  separating  in  an  amor¬ 
phous  condition.  Heated  with  an  excess  of  carbonate  to  a 
higher  temperature,  two  equivalents  of  C02  are  expelled, 
and  the  compound  2Na0Zr02  is  formed.  When  this  is 
treated  with  water  a  crystallised  compound  of  zirconia 
and  water  separates.  The  author  gives  tables  showing 
the  quantities  of  carbonic  acid  expelled  at  different  tem¬ 
peratures  and  different  times  ;  and  also  the  loss  experienced 
when  carbonate  of  soda  is  heated  alone,  the  latter  table 
serving  for  corrections. 
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Zeitschrift  fur  Analytische  Chemie.  Edited  by  Dr.  C.  R. 
Fresenius.  No.  4,  1864. 

This  journal  appears  very  irregularly,  and  this  number, 
the  last  for  1864,  has  but  recently  reached  us.  It  contains 
a  few  very  useful  papers  which  we  have  not  seen  before. 
The  first  we  may  notice  is  one  by  Dr.  Leucanus,  “  On  the 
Transformation  of  Alkaline  Nitrates  into  Chlorides .”  All 
analysts  are  aware  that  to  change  alkaline  nitrates  into 
chlorides  by  evaporating  to  dryness  with  an  excess  of 
hydrochloric  acid  it  is  necessary  to  repeat  the  process  once 
or  twice.  With  this  most  analysts  are  content,  but  the 


author  show’s  that  probably  no  number  of  evaporations 
would  effect  the  complete  conversion.  Starting  with  a 
solution  containing  o"i8930  gramme  of  nitrate  of  potash, 
he  found  that  after  one  evaporation  o'ii356  of  the  nitrate 
remained  undecomposed  ;  after  two  evaporations,  0*05806  ; 
after  three,  3’oi487  ;  and  after  nine,  o'ooi3o  still 
remained.  The  evaporation  repeated  twelve  times  still 
left  the  same  amount.  It  then  became  a  question  how  to 
effect  the  perfect  conversion,  and  the  author  found  that 
by  igniting  the  nitrate  with  four  or  six  times  its  weight  of 
grape  sugar,  thus  converting  the  nitrate  into  carbonate,  and 
then  extracting  the  carbonaceous  residue  with  dilute 
hydrochloric  acid,  the  whole  of  the  nitrate  is  found  in 
the  form  of  pure  chloride. 

Another  noticeable  paper  is  by  Dr.  C.  Winkler,  “  On 
the  Volumetric  Estimation  of  Cobalt .”  It  contains  an 
account  of  some  precautions  necessary  to  observe  in 
making  use  of  the  author’s  process  (C.  N.  vol.  x.,  p.  215). 

Dr.  Hoppe-Seyler  publishes  “  A  Contribution  to  the 
Knowledge  of  Albumens The  author  describes  the  various 
forms  of  albumenoid  matters,  with  their  principal  chemical 
properties.  Among  the  albumens  he  classes  the  “amyloid 
substance,” — a  body  which  Pelouze  and  Apjohn  have 
found  to  be  identical  in  composition  with  dextrine  and 
glucose.  Apjohn  did  find  nitrogen  in  a  specimen,  but  so 
little  that  he  considered  it  an  accidental  impurity.  The 
author  of  this  paper  calls  it  a  “pathological  product,” 
and  would  appear  to  be  unacquainted  with  the  most  recent 
researches  on  the  nature  and  history  of  the  substance. 
Another  paper  by  the  same  author  is  “  On  the  Optical  and 
Chemical  Properties  of  the  Colouring  Matter  of  the  Blood,” 
to  which  wre  need  only  call  attention.  A  method  of 
“  Becognising  Poisoning  by  Carbonic  Oxide,”  also  by  Hoppe- 
Seyler,  deserves  more  notice.  The  method  is  founded  on  the 
following  observation  : — Blood  treated  with  carbonic  oxide 
alone  shows  the  same  spectrum  as  blood  containing  oxygen, 
and,  if  sulphide  of  ammonium  be  added,  no  change  will 
take  place  even  after  several  days ;  but  if  blood  which 
contains  only  oxygen  in  solution  is  treated  with  sulphide 
of  ammonium,  an  almost  immediate  change  takes  place, 
and  only  one  hand  is  seen  about  midway  between  I)  and 
E.  By  this  unchangeability  of  blood  holding  carbonic 
oxide  in  solution  on  the  addition  of  sulphide  of  ammonium, 
the  author  detects  the  presence  of  the  poisonous  gas.  It 
is  W'orth  quoting  that  the  author  has  found  that,  by  con¬ 
tinuing  artificial  respiration  for  a  time,  animals  poisoned 
by  carbonic  oxide  have  been  restored  to  life,  the  gas  being 
expired  as  carbonic  acid.  Another  paper  by  the  same 
author,  “  On  the  Decomposition  Products  of  Blood  Globules, 
deserves  the  attention  of  physiological  chemists. 

A  paper  by  Fresenius,  “  Experiments  on  the  Precipitation 
of  Phosphoric  Acid  as  P ho spho molybdate  of  Ammonia  under 
various  Circumstances ,”  merits  a  full  abstract,  which  we 
shall  give  in  an  early  number. 

Braun  also  contributes  some  useful  analytical  notes. 
One  of  them  is  “  A  Nexc  Reaction  of  Cobalt ,”  upon  which 
is  also  founded  a  new  test  for  nil?-ites.  A  solution  of 
cyanide  of  cobalt  in  cyanide  of  potassium  treated  with 
nitrite  of  potash  and  a  little  acetic  acid  gives  a  deep  blood 
red  or  a  beautiful  orange  red  solution,  according  to  the 
strength  of  the  cobalt  solution.  Further  communications 
by  the  same  author  “  On  Detecting  Cobalt  in  Presence  of 
Nickel ,”  and  “  On  a  Method  of  Separating  /3  from  a  and  y 
Phosphoric  Acids,”  we  defer  for  a  longer  notice. 

A  paper  by  Habich  “  On  Guyard’ s  Process  for  Estimating 
Manganese ,”  communicated  to  the  Chemical  News  (see 
vol.  viii.,  p.  292),  describes  a  series  of  experiments  which 
confirm  the  value  of  the  process  with  sundry  precautions. 
The  author  states  that  the  results  are  correct  with  neutral 
solutions.  Dilute  sulphuric  and  hydrochloric  acids  do 
not  much  interfere,  but  with  a  strongly  acid  solution  the 
method  is  useless,  as  it  is  also  in  the  presence  of  ferric 
or  chromic  oxide.  The  presence  of  the  lower  oxides  of 
nickel  and  cobalt,  zinc  oxide,  alumina,  and  lime,  does  not 
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interfere  with  the  results.  The  reports  on  the  progress  of 
analytical  chemistry  by  Neubauer  and  Braun  will  furnish 
us  writh  many  short  notices  of  novelties. 


Bulletin  Mensuel  do  la  Socie'tc  Chimique  de  Paris. 

July,  1865. 

The  proceedings  of  the  Parisian  Chemical  Society  during 
the  month  offer  nothing  specially  interesting.  The  most 
important  papers  read  have  been  as  usual  communicated 
to  the  Academy,  and  noticed  in  our  reports.  Among  the 
novelties  we  find  a  paper  by  Schutzenberger,  giving  the 
results  of  some  researches  “  On  Catechine ,”  which  lead 
the  author  to  consider  it  probable  that  the  true  formula 
for  this  substance  is  C22H2209. 

M.  Lauth  described  “  The  Reaction  of  Sodium  upon 
Pure  Benzine .”  Hydrogen  is  disengaged  and  a  solid 
substance  is  deposited,  which  the  author  believes  to  be 
phenylide  of  sodium  ;  but  he  found  it  impossible  to  sepa¬ 
rate  it  completely  from  sodium  for  analysis. 

MM.  Friedel  and  Crafts  continued  the  account  of  their 
researches  “  On  Silicium  Ethyl,”  describing  on  this  occa¬ 
sion  monochlorated  silicium  ethyl  obtained  by  the  action 
of  dry  chlorine  on  the  latter  body.  With  an  alcoholic 
solution  of  acetate  of  potash  and  the  chlorinated  body  a 
double  decomposition  takes  place,  and  an  acetic  compound 
boiling  at  210°  is  formed.  The  researches  of  the  authors, 
it  is  said,  confirm  the  analogies  which  exist  between  carbon 
and  silicium.  The  analysis  of  foreign  memoirs  contains 
nothing  of  interest  which  has  not  already  been  noticed  in 
our  pages. 
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Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

1818.  G.  J.  Livesey,  Old  Kent  Road,  Surrey,  “  Im¬ 
provements  in  treating  ammoniacal  liquors  for  purifying 
gas  and  other  purposes.” — Petition  recorded  July  10,  1865. 

1840.  A.  Denayrouze,  Espalion,  Aveyron,  “  Improve¬ 
ments  in  apparatus  and  equipments  used  by  persons  em¬ 
ployed  under  water,  part  of  the  improvements  being  also 
applicable  for  the  use  of  persons  employed  where  noxious 
gases  or  vapours  prevail.” — July  12,  1865. 

1855.  A.  E.  Molin,  Fahlun,  Sweden,  “  Improvements 
in  separating  gold  from  ores  containing  copper  and  gold.” 
—  July  14,  1865. 

1875.  T.  Metcalf,  H.  Metcalf,  and  T.  Clayton,  Man¬ 
chester,  “An  improved  apparatus  for  cooling  liquids  and 
cooling  or  condensing  vapours  or  gases.” 

1877.  D.  M'Crummen,  Gourock,  Renfrewshire,  N.B., 
“  An  improved  process  of  preparing  sea- weeds  and  other 
vegetable  substances  for  the  production  of  artificial  guano, 
felt,  alkaline,  salts,  and  iodine.” 

1885.  G.  Nimmo,  Jersey,  New  Jersey,  U.S.A.,  “An 
improvement  in  the  mode  of  uniting  different  metals,  such 
as  iron  or  copper,  or  alloys,  to  form  compound  metallic 
castings.” — July  19,  1865.  * 

Notices  to  Proceed. 

700.  J.  Wright,  Dudley,  Worcestershire,  “Improve¬ 
ments  in  puddling,  heating,  and  other  furnaces.” 

705.  F.  Wise,  Chandos  Chambers,  Adelphi,  “Improve¬ 
ments  in  preparing  certain  colouring  matters  for  dyeing 
and  printing.” — A  communication  from  J.  Levinstein, 
Berlin.— Petitions  recorded  March  13,  1865. 

717.  G.  T.  Bous  field,  Loughborough  Park,  Brixton, 
“  Improvements  in  apparatus  for  vaporising  hydrocarbon 
liquids  for  illuminating  and  heating.” — A  communication 
from  J.  Griffen,  Meridan,  Conn.,  U.S.A.—  March  14,  1865. 

730.  J.  F.  Brinjes,  Fieldgate  Street,  Whitechapel,  “Im¬ 
provements  in  apparatus  for  cooling  animal  and  other  char¬ 
coal.” — March  13,  1865. 


762.  T.  Kenyon,  Miles  Platting,  Manchester,  “Improve¬ 
ments  in  preparing,  fixing,  and  mordanting  cloth  and 
yarns.” — March  18,  1865. 

797.  II  Potter,  Manchester,  “  Improvements  in  treating 
the  waste  liquors  obtained  in  bleaching  certain  vegetable 
substances.” 

804.  A.  Paraf,  Glasgow,  N.B.,  “Improvements  in 
dyeing  and  printing  cotton  or  linen  fabrics  or  yarns.” — 
March  22,  1865. 

877.  R.  Young,  North  Frederick  Street,  Dublin,  and 
C.  F.  O.  Glasford,  F.C.S.,  Galway,  “Improvements  in 
the  preparation  or  treatment  of  seaweed,  and  in  obtaining 
products  therefrom.”- — March  28,  1865. 

1785.  C.  F.  Claus,  Fearnhead,  near  Warrington,  “  Im¬ 
provements  in  obtaining  sulphates  and  carbonates  of  potash 
and  soda.” — July  6,  1865. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  August  1. 

At  the  last  meeting  of  the  Academy  M.  Le  Verrier  ex¬ 
plained  the  system  now  adopted  here  for  collecting  meteo¬ 
rological  observations,  and  foretelling  the  weather,  &c. 
He  paid  a  passing  tribute  to  the  memory  of  Admiral 
Fitzroy,  but  did  not  acknowledge  how  much  the  world 
owres  the  unfortunate  Admiral  for  the  establishment  of  the 
system  which  M.  Le  Verrier  would  have  us  believe  is 
almost  his  own  creation.  It  seems  that  seventy  dispatches 
from  different  parts  of  Europe  arrive  at  M.  Le  Vender's 
bureau  between  9  and  n^o  a.m.  every  day.  The  obser¬ 
vations  in  these  are  immediately  reduced,  the  weather 
forecasts  drawn,  and  between  12  and  1  they  are  tele¬ 
graphed  to  all  parts  of  France  and  various  European 
capitals.  At  2^30  p.m.,  the  daily  Bulletin  is  issued,  and 
circulated  to  all  correspondents  for  the  cost  of  the  paper 
and  printing.  M.  Le  Verrier  dwelt  on  the  necessity  for 
combined  observations,  and  suggested  the  formation  of  a 
central  and  European  bureau  for  contracting  the  interna¬ 
tional  part  of  the  service.  He  quoted  from  Commandant 
Maury  that  Paris  is  best  situated  geographically  for  loca¬ 
tion  of  the  bureau. 

At  a  late  meeting  M.  Dumas  presented  to  the  Academy 
the  third  volume  of  his  edition  of  the  works  of  Lavoisier. 
This  volume  contains  a  hitherto  unedited  paper,  on  fermenta¬ 
tion,  of  which  it  is  truly  said  that  Lavoisier  gave  the  first 
rational  explanation.  He  determined  the  amounts  of  car¬ 
bonic  acid  and  alcohol  produced  in  the  fermentation  of 
sugar.  Lavoisier  appears  to  have  worked  very  hard  on  this 
subject,  and  it  seems  drew  the  conclusion  from  his  analyses 
that  sugar  must  be  regarded  as  a  compound  of  carbon  and 
water,  an  idea  subsequently  published  by  Gay  Lussac  and 
Thenard.  It  seems,  too,  that  Lavoisier  must  be  regarded 
as  the  father  of  organic  analysis.  He  burnt  sugar  by 
means  of  oxide  of  mercury,  and  collected  the  carbonic 
acid  in  a  weighed  flask  of  potash.  This  volume  shows 
more  plainly  than  ever  how  much  was  lost  to  science 
when  that  great  genius  went  to  the  scaffold,  not  for  any 
crime  of  his  own,  but  as  the  representative  of  an  obnoxious 
system. 

You  have  lately  noticed  Dr.  Tyndall’s  lecture  on 
Radiation,  in  which  he  insists  on  the  identity  of  heat  and 
light.  Most  physicists,  I  believe,  agree  with  Dr.  Tyndall  ; 
but  we  have  a  dissentient  here  in  the  person  of  M.  Baudri- 
mont,  who  publishes  in  Les  Mondes  his  reasons  for  believ¬ 
ing  that  heat  and  light  are  two  entirely  distinct  things. 
It  will  not  be  worth  while  going  through  all  M.  Baudri- 
mont’s  arguments  ;  but  I  will  give  one  or  two  as  specimens. 
Firstly,  he  says  light  does  not  expand  bodies  ;  heat  does. 
Secondly,  heat  gives  rise  to  various  changes  of  state  in  a 
number  of  bodies,  even  in  the  deepest  obscurity  ;  it  com¬ 
bines  with  these  bodies,  and  remains  with  them  as  long  as 
circumstances  allow.  Light  does  nothing  like  this. 
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Again:  M.  Baudrimont  asks  if  light  and  heat  were  iden¬ 
tical,  would  it  be  possible  to  separate  them  as  in  the 
experiments  of  Melloni  and  Tyndall?  But  caloiific  and 
luminous  rays,  having  the  same  refraction  index,  can  be 
separated,  and  produce  their  special  effects  as  before 
separation  :  it  is  absolutely  impossible,  then,  that  the  two 
things  can  be  identical.  What,  then,  is  light,  and  what  is 
heat?  Light  (says  M.  Baudrimont)  is  due  to  vibrations  of 
elementary  atoms ;  heat,  on  the  contrary,  is  a  molecular 
phenomenon,  produced  by  vibrations  of  the  whole  system 
which  represents  a  molecule.  In  obscure  heat  these  two 
orders  of  phenomena  are  separated  ;  but  when  the  tempe¬ 
rature  is  high  the  movement  of  the  molecule  is  extended 
to  the  constituent  atoms,  and  light  begins  to  appear.  I 
need  not  pursue  the  subject  further;  you  will  find  all 
M.  Baudrimont’s  reasons  in  Les  Mondes,  together  with  a 
quiet  hint  from  the  editor  that  the  author  is  fighting  a 
windmill. 

A  very  ingenious  addition  has  been  made  to  the  Lenoir 
engine  by  M.  Arbos.  The  engine  would,  often  be  extremely 
useful  where  gas  could  not  be  procured,  and  to  make  coal- 
gas  would  be  impracticable.  In  a  very  simple  apparatus 
M.  Arbos  vaporises  water,  and  passes  the  vapour  over  red- 
hot  charcoal  dust.  The  mixture  of  carbonic  acid,  carbonic 
oxide,  and  hydrogen  produced  is  then  passed  through  milk 
of  lime  to  remove  the  first,  and  the  other  two  go  on  to  be 
mixed  with  air  and  exploded  in  the  cylinder  of  the  engine. 
Extending  the  use  of  the  engine  as  mentioned  above, 
M.  Arbos’  apparatus  effects  a  great  saving  in  the  cost  of 
working  the  machine.  Gas  produced  for  two  francs  will 
do  the  work  of  six  or  eight  francs’  worth  of  coal  gas. 


Ointment  of  Yell' no  Oxide  of  Mercury. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  notice  in  the  last  number  of  the  Chemical  News 
an  article  “  On  the  Yellow  Oxide  of  Mercury  Ointment 
as  applied  for  Therapeutical  Purposes,”  taken  from  the 
Ophthalmic  Review.  May  I  beg  the  favour  of  your  calling- 
attention  to  an  article  of  my  own  which  you  will  find  in 
the  Pharmaceutical  Journal  for  April,  1865,  and  which  is 
“  On  a  Better  Mode  of  Preparing  Bed  Oxide  of  Mercury 
Ointment  ?  ”  Since  this  paper,  as  I  believe,  first  called 
the  attention  of  the  medical  profession  to  the  therapeutical 
advantages  of  the  “  yellow  oxide,”  it  may  possibly  have 
suggested  the  paper  in  the  Ophthalmic  Review ;  for  although 
apparently  written  from  Germany  at  the  end  of  June,  it  is 
not  too  early  for  the  author  to  have  seen  my  paper,  pub¬ 
lished  in  a  largely  circulated  medical  journal  in  England 
in  the  beginning  of  April.  Indeed,  in  my  paper  I  especially 
drew'  attention  to  the  advantages  that  would  accrue  from 
the  introduction  of  the  yellow  oxide  into  ophthalmic 
practice.  As  no  reference  is  made  to  my  name  in  the 
paper  in  the  Ophthalmic  Review ,  I  trust  you  will  regard  it 
as  only  fair  to  give  at  the  same  time  the  details  of  my 
paper  and  the  respective  dates  of  the  two  communications. 

I  am,  &c.  Balm  anno  Squire. 

12,  York  Place,  Regent’s  Park,  July  26. 

[The  abstract  of  Mr.  Squire’s  paper  was  published  in  the 


Chemical  News  for  March  10,  1865. — Ed.  C.  A.] 


MISCELLANEOUS. 


University  «>f  Loudon.  — The  following  is  the  list 
of  gentlemen  who  passed  the  first  B.  Sc.  pass  examina¬ 
tion  :  Entire — First  Division  :  Tempest  Anderson,  Univer¬ 
sity  College.  Second  Division  :  Sidengham  Duer,  private 
study  ;  James  Scotson,  University  College  ;  Alfred  Micaiah 
Smith,  Owens  College.  Excluding  Mathematics — First 
Division :  William  Martin.  B.A  ,  private  study.  Second 
Division :  Arthur  William  Kay  Griffith,  B.A.,  Spring-hill 
C  allege. 


$l>iller‘s  Hoiler  I'luitl  (for  the  prevention  and 

removal  of  calcareous  incrustation  from  steam  boilers). — • 
This  chemical  solution,  to  which  our  attention  has  been 
drawn,  has  been  employed  for  several  years  past  in  the 
Boyal  Arsenal,  Woolwich,  and  other  manufacturing 
branches  of  the  War  Department,  besides  being  used 
successfully  in  many  private  establishments.  It  possesses 
the  advantage  of  being  perfectly  soluble,  so  that  it  may 
be  introduced  into  the  boiler  with  the  feed- water  at  any 
time  when,  from  the  pressure  of  steam,  it  may  not  be 
convenient  to  pour  it  through  the  safety  valve,  or  other 
openings  in  the  boiler.  Ic  does  not  exert  the  slightest 
corrosive  action  upon  the  metal  plates  or  fittings  of  the 
boiler;  but,  on  the  conti a  y,  has  a  tendency  to  clear  off 
any  existing  rust,  and  preserve  the  iron  fiom  oxidation, 
whereby  any  slight  flaws  or  cracks  in  the  boiler-plate 
become  immediately  apparent — a  point  of  great  import¬ 
ance  in  connexion  with  tl  e  periodical  inspection  of  the 
boiler.  The  use  of  this  agent  does  not  involve  the  intro¬ 
duction  of  a  poison  into  the  water  of  the  boiler,  so  that 
the  water  drawn  off  may  be  fearlessly  employed  for  many 
purposes,  which,  under  other  systems,  would  be  attended 
with  risk.  “  Mr.  Spiller’s  Boiler  Fluid”  has  been 
favourably  reported  upon  by  the  Inspector  of  Machinery, 
Royal  Arsenal,  and  other  offi  ers  superintending  the 
manufacturing  departments  at  Woolwich.  It  has  likewise 
been  used  with  success  at  the  Royal  Gunpowder  Factory, 
Waltham  Abbey.  The  manager  of  the  Royal  Labora¬ 
tories,  Woolwich,  reports  (April  18,  1864)  that  “the 
chemical  agent  proposed  b)-  Mr.  Spiller  as  a  means  of 
preventing  incrustation  in  steam  boilers  has  been  tried  in 
this  department  during  the  last  two  years,  and  found  to 
be  superior  to  any  other  boiler  composition  which  has 
been  used  here  ;  but  it  is  only  a  partial  remedy,  inasmuch 
as  it  does  not  prevent  a  sediment  forming  in  the  boiler, 
but  reduces  it  in  quantity  and  keeps  it  in  a  soft  pulpy 
state,,  which  enables  it  to  be  the  more  easily  removed  if 
proper  precautions  are  taken.  The  material  is  also  ad¬ 
vantageous  in  preventing  rust  or  dirt  settling  about  the 
boilers  generally,  thereby  leaving  bare  whatever  flaAvs 
may  exist,  which  is  a  very  important  point.” 

Wew  Method  of  Salting’  Meat. — At  the  last  meet  • 
ing  of  the  Academy  of  Sciences,  M.  Pienkowski  detailed 
some  experiments  which  showed  that  meat  salted  with 
acetate  of  soda  is  easily  dried,  keeps  an  agreeable  odour, 
and,  moreover,  is  more  easily  unsalted  than  meat  pre¬ 
pared  with  common  salt. 

Cocliincal  Colouring-. — Take  of  best  carmine  ^j., 
liq.  ammon.  fortiss.  q.  s.,  about  §vj.,  macerate  for  a  few 
days,  and  when  the  carmine  is  dissolved  gently  heat  the 
mixture  so  as  to  drive  off  the  excess  of  ammonia,  taking 
care  not  to  carry  it  too  far,  so  as  to  precipitate  the  carmine. 
Put  this  into  a  wine  quart  bottle,  add  sp.  vin.  rect.  *iv., 
sacch.  alb.  lbiij.  ;  then  fill  up  the  bottle  with  warm  water, 
and  shake  it  occasionally,  till  the  sugar  is  dissolved. — 
R.  rainier ,  Phar.  Journ. 


ANSWERS  TO  CORRESPONDENTS. 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editob, 
and  Advertisements  and  Business  Communications  to  the  Publisher,  at 
the  Office,  t,  Wine  Office  Court,  Fleet  Street,  London,  E.C.  Piivate 
letters  for  the  Editor  must  be  so  marked. 


***  In  publishing-  letters  from  our  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  wiihrhich  we 
do  not  agree. 


A  Constant  Subscriber. — The  method  is  kept  a  profound  secret. 

W.  L .  C. — The  article  will  appear  very  shortly. 

Estimation  of  Uric  Acid.—  Erratum.—  Page  48,  line  7,  for  16-36,  read 
17-36  grs. 
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Facts  Relative  to  the  Chemical  Me taniorphosis  of 
Santonina,*  by  AT.  Fausto  Sestini. 

In  a  previous  communication  I  had  the  honour  of  making 
known  to  the  Society!  the  fact  that  solar  light,  by  acting 
during  one  month  on  an  alcoholic  solution  of  santonine, 
transforms  this  substance  into  another,  which  I  have 
called  photosantonic  acid;  I  observed  that  there  was 
produced  at  the  same  time  a  certain  quantity  of  a 
resinous  matter  and  a  little  formic  acid. 

When  pure,  photosantonic  acid  (which  would  be  better 
called  photosantonina  until  its  chemical  constitution  is 
exactly  known)  is  colourless  and  transparent,  with  no 
odour,  and  a  slightly  bitter  taste  ;  it  crystallises  in  square 
tables,  which  do  not  act  on  polarised  light  as  does  santo¬ 
nina. 

Exposed  to  heat,  photosantonina  fuses  between  64° 
and  65°  C.  It  changes  to  a  colourless  transparent  liquid, 
which,  if  the  matter  is  pure,  recrystallises  on  cooling ; 
but  if  it  contains  any  trace  of  resinous  substance,  or  a 
little  acid,  it  crystallises  with  difficulty. 

These  properties,  shared  by  photosantonina  with 
hellenina  and  other  organic  substances,  led  me  for  some 
time  to  believe  it  to  be  uncrystallisable,  as  I  described  it 
in  my  first  memoir,  already  mentioned;  and  on  account 
of  this  property  I  could  not  at  first  obtain  it  in  a  crystal¬ 
lised  state. 

lo  produce  it  in  this  state  I  isolated  photosantonina 
from  its  alcoholic  solution  by  diluting  this  solution, 
obtained  by  the  action  of  solar  light,  with  fifteen  times 
its  volume  of  water. 

The  addition  of  water  renders  the  liquid  milky,  and 
on  it  float  oily  drops,  which,  after  one  or  two  days,  take 
the  form  of  white  crystalline  flakes,  the  greater  number 
being  at  the  bottom  of  the  liquid.  When  filtered  the 
liquid  is  always  more  or  less  milky  ;  all  the  crystallised 
taatter  remains  on  the  paper,  and  is  purified  by  being 
crystallised  several  times,  at  intervals,  from  alcohol. 

The  last  crystallisations  furnish  yellow  photosanto¬ 
nina,  on  account  of  the  resinous  matter ;  it  may  be 
purified  with  a  solution  of  caustic  potash  acting,  in  the 
cold,  for  two  days  on  photosantonina  obtained  by  pre¬ 
cipitation  in  water  ;  I  believe  that  this  method  of  purifi¬ 
cation  is  the  most  successful,  having  observed  that 
alkalies  notably  favour  the  crystallisation  of  photo¬ 
santonina. 

By  next  saturating  the  alk  U  which  has  served  for 
the  purification,  the  resin  is  precipitated,  coloured  red, 
and  with  a  bitter  flavour. 

_  When  the  action  of  the  light  has  not  been  so  con¬ 
tinuous  as  is  necessar}',  photosantonina  is  accompanied 
by  altered  santonina,  easilj-  recognisable  when  exposed 
to  the  sun,  or  when  examined  by  a  microscope  with  a 
Nichols  prism.  If  the  substance  is  pure  the  polarised 
light  is  not  coloured  at  all ;  but  if  it  is  mixed  with 
santonina,  when  the  prism  turns,  the  colours  of  the 
rainbow  appear  and  disappear  on  some  points. 

Cold  water  does  not  dissolve  the  least  quantity  of 
photosantonina,  but  boiling  water  dissolves  sufficient  to 
acquire  a  distinctly  bitter  taste. 

Alcohol  and  ether  dissolve  large  quantities  of  photo¬ 
santonina,  acquiring  a  very  bitter  taste. 

I  have  already  said  that  photosantonina  fuses  between 

*  Bulletin  de  la  Societe  Chimique,  ii. ,  271. 

t  Ibid,  ii.,  21 ;  Chem.  News,  vol.  x.,  p.  no. 
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64°  and  65°  C.  I  must  add  that  at  180°  C.  it  begins  to 
produce  vapours,  and  that  at  305°  C.  it  boils  regularly. 

Exposed  during  304  days  at  ioo°  C.  to  the  air, 
photosantonina  loses  a  few  milligrammes  of  its  weight, 
and  becomes  distinctly  yellow ;  when  treated  by 
alcohol,  it,  dissolves  entirely ;  setting  the  solution  to 
evaporate  slowly,  a  yellow  substance,  apparently  amor¬ 
phous,  is  first  deposited  and  then  crystallised  photosan¬ 
tonina.  Aqueous  potash  dissolves  the  yellow  matter, 
and  leaves  photosantonina ;  by  saturating  the  alkali  a 
dark  red  resinous  substance  is  precipitated. 

A  curious  phenomenon,  and  one  for  which  I  am  as 
yet  unable  to  account,  takes  place  when  photosantonina 
is  placed  in  contact  with  concentrated  nitric  acid ;  the 
crystals  of  photosantonina  immediately  agglomerate, 
and  are  soon  after  reduced  to  small  limpid  drops  floating 
on  the  surface  of  the  nitric  acid. 

By  diluting  the  nitric  acid  with  water,  the  photosan¬ 
tonina  thus  liquified  crystallises  after  a  short  time,  and 
the  crystals  again  dissolve  in  concentrated  nitric  acid. 
Nitric  acid,  diluted  with  its  volume  of  water,  does  not 
liquify  photosantonina;  it  is  the  same  with  concentrated 
hydrochloric  acid.  Both,  however,  are  sometimes 
coloured  slightly  red  when  cold,  but  the  colour  dis¬ 
appears  by  heating,  and  I  believe  it  depends  on  the 
presence  of  a  trace  of  resinous  matter,  which  I  have 
observed  to  be  coloured  intense  red  by  acids. 

Monohydrated  sulphuric  acid  first  colours  photosanto¬ 
nina  orange  yellow,  and  then  entirely  alters  it. 

Such  are  the  results  of  my  elementary  analyses  on 
crystallised  photosantonina,  and  which  do  not  entirely 
differ  from  those  obtained  by  the  analysis  of  uncrystal¬ 
lisable  matters  which  I  gave  in  my  first  communication. 

The  slight  differences  are  attributable  to  the  traces  of 
resinous  matter,  from  which  I  was  unable  to  free  them. 

Matter  employed.  Carbonic  acid  obtained.  Water  obtained. 
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H. 
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crude  formula  C-23H3406  would 
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o6 

• 

.  .  96 

23-60 
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100 -oo 

On  a  Volumetric  Method  of  Valuing  Soaps, % 
by  M.  Pons. 

The  author  remarks  that  the  following  method,  which, 
as  we  have  Said,  is  Clark’s  test  reversed,  gives  with 
sufficient  exactness  for  commercial  purposes  the  real 
value  of  a  soap  as  compared  with  a  given  standard. 
The  standard  soap  he  chooses  is  mottled  Marseilles, 
known  here  as  Castile  soap.  This  soap  contains  only 
30  per  cent,  of  water,  and  is  free  from  all  mineral  adul¬ 
terations.  It  has  the  following  composition  : — 

Soda  ......  6 

Fatty  acids  .  .  .  .  .64 

"W  atei  .  .  .  .  .  .30 

100 

A  gramme  of  such  a  soap,  according  to  calculation, 
will  be  exactly  neutralised  by  0-1074  gram,  of  chloride 


%  Abstract  from  Journal  de  Pharm.  et  de  Chem.,  April,  1865,  p.  290. 
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of  calcium.  Therefore,  a  solution  composed  of  1*074  of 
chloride  of  calcium,  and  1000  cubic  centimetres  of  dis¬ 
tilled  water,  will  be  neutralised  by  an  equal  volume  of 
a  second  solution  made  of  10  grammes  of  the  standard 
soap,  100  cubic  centimetres  of  alcohol,  and  sufficient  dis¬ 
tilled  water  to  make  up  1000  cubic  centimetres.  The 
addition  of  the  smallest  excess  of  soap  solution  will  of 
course  give  the  persistent  froth  as  in  Clark’s  test. 

M.  Pons  applies  his  process  as  follows: — 10  cubic 
centimetres  of  the  standard  solution  of  chloride  of  cal¬ 
cium,  and  about  20  cubic  centimetres  of  distilled  water, 
are  placed  in  a  stoppered  bottle,  capable  of  holding  60 
or  80  cubic  centimetres.  Ten  grammes  of  the  soap  to 
be  analysed  are  dissolved  in  100  cubic  centimetres  of 
alcohol.  Earthy  and  insoluble  matters  will  be  sepa¬ 
rated  in  this  part  of  the  operation,  and  after  washing 
with  alcohol  can  be  weighed  and  analysed  if  required. 
The  soap  solution  is  now  diluted  with  sufficient  distilled 
water  to  make  1000  cubic  centimetres,  and  the  mixture 
is  added  to  the  lime  solution  from  a  burette  graduated 
in  cubic  centimetres,  and  tenths  of  a  cubic  centimetre. 
When  the  persistent  froth  is  arrived  at,  the  amount  of 
soap  solution  used  is  read  off,  and  the  richness  of  the 
soap  experimented  upon,  as  compared  wTith  that  of  the 
standard  soap,  is  found  by  dividing  10  cubic  centimetres 
by  the  number  of  the  cubic  centimetres  employed.  If 
the  number  used  is  10  cubic  centimetres,  the  sample  is 
as  rich  as  the  standard ;  if  20  cubic  centimetres  are  em¬ 
ployed,  the  richness  is  only  igtlis,  or  50  per  cent,  of  the 
standard,  and  so  on. 


On  the  Supposed  Nature  of  Air  prior  to  the  Discovery 
of  Oxygen,  by  George  F.  Hod  well,  F.C.S. 

( Continued  from  vol.  xi.,  page  294 .) 

XffH.  BBoyle’s  geeonal  IPnemnaticai  Treatise. — It 
will  be  remembered  that  Boyle’s  first  series  of  “  Physico- 
Meclianical  Experiments  Touching  the  Air  ”  appeared 
in  1660  ;  in  1661  he  presented  his  air  pump  to  the  Royal 
Society,  and  during  the  five  following  years  he  under¬ 
took  no  lengthy  pneumatical  research.  Occasionally, 
however,  during  this  period  we  find  mention  of  vacuum 
experiments  shown  by  him  at  meetings  of  the  Royal 
Society  ;  *  but  now  that  the  air  pump  had  passed  out  of 
his  possession,  it  is  obvious  that  he  had  not  the  same 
facilities  as  before  for  carrying  out  a  research  of  any 
magnitude. 

Inasmuch  as  during  these  five  years  Boyle  heard  of 
only  two  air  pumps  having  been  constructed,  and  of  only 
one  or  two  new  vacuum  experiments,  he  determined  to 
construct  a  new*  air  pump,  and  to  proceed  further  with 
his  former  experiments.  With  the  assistance  of  Hooke 
he  constructed  an  air  pump  in  1666,  of  different  form 
from  the  first  one,  and  in  some  respects  superior  to  it. 
In  order  that  the  two  may  be  compared,  we  have  placed 
them  side  by  side  in  the  accompanying  woodcut.  Fig.  1 
represents  the  instrument  constructed  in  1659,  which 
was  employed  for  the  first  series  of  experiments  (de¬ 
scribed  in  the  fourth  and  fifth  of  these  papers) ;  Fig.  2, 
the  second  air  pump  constructed  in  1666,  and  employed 
for  the  experiments  detailed  below. 

A,  Fig  1,  represents  the  receiver,  a  globe  of  glass  of 
the  very  large  capacity  of  “  thirty  wine  quarts  ;  ”  it  had 
a  circular  opening  above,  into  which  was  cemented  a 
brass  ring,  B,  closed  by  an  accurately'  turned  disc  of 
brass,  which  fitted  into  it,  and  could  be  readily  removed 
for  the  introduction  of  objects  to  be  experimented  upon  ; 
the  disc  was  perforated,  and  the  orifice  closed  by  a 
ground  brass  stopper,  (J,  by  turning  which,  bodies  within 


the  receiver  connected  with  it  by'  a  string  could  be  moved 
when  the  receiver  was  exhausted.  The  lower  part  of 
the  receiver  communicated  directly'  with  the  cylinder,  D, 
and  was  furnished  with  a  stopcock,  E  ;  a  solid  piston, 
moved  by'  a  rack  and  pinion,  worked  within  the  cylinder. 
In  the  upper  part  of  the  cylinder  there  was  an  orifice, 
into  which  the  brass  stopper,  F,  fitted  air-tight — this 
served  as  a  valve.  Suppose  the  piston  at  the  top  of  the 
cylinder,  the  stopper,  F,  in  its  place,  and  the  stopcock,  E, 
closed,  the  piston  is  drawn  to  the  bottom  of  the  cylinder 
(that  is  to  sayT,  to  the  position  shown  in  the  figure),  and 
E  is  opened,  immediately  part  of  the  air  in  the  receiver 
rushes  into  the  vacuous  space  in  the  cylinder,  E  is  then 
closed  so  as  to  shut  off  communication  between  the 
cylinder  and  receiver,  F  is  removed,  and  the  piston 
forced  to  the  top  of  the  cylinder,  the  air  within  the 
latter  escaping  through  the  valve  orifice ;  F  is  now 
replaced,  and  the  previous  operation  repeated  until  the 
receiver  is  exhausted. 

Fig.  1.  Fig.  2. 
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A  (Fig.  2)  represents  a  cylinder  of  metal,  furnished 
with  a  piston  moved  by  rack  and  pinion.  The  valve 
(F,  Fig.  1)  of  the  1659  air  pump  was  in  this  transferred 
to  the  piston,  which  was  perforated,  and  the  orifice  was 
closed  by  a  brass  stopper  with  a  long  handle,  B,  for  the 
purpose  of  placing  it  in  the  orifice  when  the  piston  was 
at  the  bottom  of  the  cy  linder.  A  pipe  provided  with  a 
stop  cock,  C,  issued  from  the  side  of  the  cylinder,  and 
passing  along  the  air  pump  plate,  D,  terminated  beneath 
the  receiver,  E.  The  piston  being  at  the  bottom  of  the 
cylinder,  the  stopper  in  its  place,  and  the  stop  cock  C 
closed,  the  piston  is  raised  to  the  position  shown  in  the 
figure,  and  C  is  opened,  immediately  air  from  the  re- 


*  These  experiments  have  been  detailed  in  the  preceding  piper. 
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ceiver  flows  into  the  vacuous  space  in  the  cylinder;  C  is 
now  closed,  the  valve  opened  by  raising  B,  and  the  piston 
forced  to  the  bottom  of  the  cylinder  ;  the  stopper  is  then 
replaced,  and  the  previous  operation  repeated  until  the 
desired  effect  is  produced. 

The  advantages  of  Boyle’s  second  air  pump  over  the 
first  were  (a)  the  diminished  size  of  the  receiver  as  com¬ 
pared  with  the  pump  barrel,  whereby  the  exhaustion 
was  rendered  more  complete,  and  was  more  quickly  ob¬ 
tained  ;  and  (5)  the  introduction  of  an  air  pump  plate, 
whereby  the  use  of  a  globular  receiver  was  avoided, 
and  bodies  to  be  experimented  upon,  instead  of  being 
suspended,  could  be  placed  upon  a  level  surface,  and  thus 
during  the  working  of  the  instrument  did  not  multiply 
its  smallest  motion  by  swinging,  as  was  the  case  when 
suspension  was  resorted  to.  The  air  pump  plate  w’as  of 
iron,  and  the  receiver  was  cemented  to  it,  by  which 
means  Boyle  managed  to  retain  a  receiver  well  exhausted 
for  a  length  of  time.  The  vacuum  produced  by  the 
second  pump  appears  to  have  been  very  good,  of  which 
we  shall  have  several  opportunities  of  judging  as  we 
proceed ;  the  chance  of  leakage,  moreover,  was  less 
than  in  the  first  pump.  Nevertheless,  the  1666  instru¬ 
ment  had  its  disadvantages ;  like  its  predecessor,  it  fell 
short  of  Otto  Guericke’s  pump  in  one  respect— the  valves 
were  worked  by  the  hand,  which  rendered  the  operation 
of  pumping  comparatively  slow  ;  it  was  also  inferior  to 
the  1659  air  pump  in  one  respect — the  pump  barrel  was 
placed  in  a  vessel  of  water,  and  the  piston  always  worked 
under  water,  which  not  only  rendered  the  instrument 
cumbersome,  but  not  unfrequently  led  to  water  finding 
its  way  into  the  receiver.  In  describing  his  first  air- 
pump,  Boyle  mentions  as  a  special  reason  why  he  endea¬ 
voured  to  construct  an  instrument  different  from  Otto 
Guericke’s  that  he  desired  to  avoid  the  necessity  of 
having  it  work  under  w-ater ;  it  is  curious,  therefore, 
that  in  this  second  pump,  after  further  experience,  he 
adopts  that  which  he  had  previously  considered  so  great 
a  disadvantage. 

In  1669  Boyle  published  a  volumef  containing  an 
account  of  his  new  air  pump,  and  of  a  number  of  experi¬ 
ments  made  therewith ;  it  is  written  in  the  form  of  a 
letter,  and  is  dated  March  24,  1667.  This  second  pneu¬ 
matic  treatise  cannot  be  read  with  the  same  amount  of 
interest  as  the  first,  for  there  is  not  only  less  original 
matter,  but  many  of  the  experiments  are  mere  repetitions 
of  those  described  in  the  former  treatise,  and  for  the  most 
part  tend  to  strengthen  results  previously  obtained,  and 
to  prove  or  disprove  conjectures;  but  be  it  remembered 
we  depreciate  this  work  only  as  compared  with  the  first 
treatise,  for  no  research  on  pneumatics  comparable  to  it 
had  appeared  since  the  first  research  of  the  same  author, 
which  excelled  it. 

We  will  briefly  consider  the  more  important  experi¬ 
ments  described  in  the  second  treatise : — 

Experiment  1. — A  phial  of  about  five  ounces  capacity' 
was  partially'  filled  with  mercury  ;  a  tube  four  feet  long 
open  at  both  ends  was  then  cemented  air  tight  into  its 
neck  in  such  a  manner  that  it  reached  nearly'  to  the 
bottom  of  the  phial,  and  consequently  passed  beneath 
the  surface  of  the  mercury' ;  it  is  obvious  that  when  the 
air  within  the  phial  expands,  it  must  cause  the  mercury 
to  rise  in  the  tube.  The  arrangement  was  placed  under 

t  “  A  continuation  of  new  experiments,  physico-mechanical,  touch¬ 
ing  the  spring  and  weight  of  the  air,  and  their  effects.  Parti.  By 
the  Honble.  Robert  Boyle,  F.R.S.  Oxford,  1669.” — Although  dated 
1669,  this  work  was  published  in  the  latter  part  of  1668,  as  appears 
from  the  copy  in  possession  of  the  Royal  Society,  011  the  title-page  of 
which  is  written — “Presented  from  ye  author  to  ye  R.  Society, 
Novemb.  30,  1668.” 


a  tall  receiver,  which  w’as  exhausted ;  when  the  most 
complete  exhaustion  had  been  attained,  the  mercury  in 
the  tube  had  risen  to  a  height  of  twenty-nine  inches 
above  that  in  the  phial.  When  the  air  vessel  was  very' 
large  the  mercury  rose  no  higher  than  twenty-nine  inches, 
(Experiment  2)  ;  neither  did  variations  in  the  diameter 
of  the  tube  alter  the  case,  (Experiment  3). 

Experiment  4.  Water  was  substituted  for  mercury  in 
the  above  arrangement,  on  exhausting,  it  was  ejected 
forcibly  from  the  top  of  the  tube  by  the  expansion  of  the 
air  in  the  phial — the  “  fountain  in  vacuo  ”  of  our  present 
works  on  pneumatics. 

Experiment  8.  A  bladder  one  fourth  filled  with  air 
was  securely  closed,  and  introduced  into  a  receiver ;  it 
was  loaded  with  a  weight  of  28  lbs. ;  on  exhausting,  the 
expansion  of  the  air  within  the  bladder  raised  the  weight. 

Experiment  11.  A  tube  50  inches  long  was  bent  at 
a  right  angle,  its  upper  portion  was  placed  in  air  tight 
connection  with  the  receive?,  while  its  lower  end  dipped 
into  a  vessel  of  mercury  ;  on  exhausting,  mercury  rose  to 
a  height  of  29  inches  in  the  tube.  This  arrangement 
was  afterwards  applied  by  Iiauksbee  to  measure  the 
degree  of  rarefaction  obtaining  in  a  receiver,  and  is  now 
known  as  the  “  barometer  guage.” 

Experiment  12.  In  order  to  prove  that  the  height  to 
which  a  liquid  is  raised  in  a  vacuous  tube  by  the  pressure 
of  the  external  air,  depends  upon  the  specific  gravity  of 
the  liquid,  Boyle  procured  a  glass  U  tube,  the  length  of 
each  limb  of  which  was  42  inches  ;  it  was  inverted,  one 
limb  was  caused  to  dip  into  mercury,  the  other  into  water, 
and  the  upper  part  of  the  tube  was  placed  in  connection 
with  the  receiver;  on  exhausting  until  the  water  had 
risen  to  a  height  of  42  inches,  the  mercury  in  the  other 
limb  was  found  to  have  risen  3  inches  ;  when  strong  brine 
was  substituted  for  mercury',  the  brine  column  stood  at 
40  inches,  a  solution  of  potash  stood  at  30  inches,  the 
water  column  being  in  each  case  at  42  inches. 

Experiment  13.  Into  a  pint  bottle  Boyle  poured  mer¬ 
cury'  and  water,  so  that  they  together  partially  filled  it ; 
two  upright  tubes,  open  at  each  end,  were  then  cemented 
side  by  side  into  the  neck  of  the  bottle,  one  reached  be¬ 
neath  the  mercury  surface,  and  the  other  beneath  the 
water  surface  ;  the  arrangement  was  placed  under  a  re¬ 
ceiver;  on  exhausting,  it  was  found  that  when  the 
elasticity  of  the  air  in  the  phial  had  raised  the  mercury 
to  a  height  of  1  inch  in  the  one  tube,  the  water  had  risen 
to  a  height  of  nearly  14  inches  in  the  other  ;  when  the 
mercury  was  at  2  inches,  the  water  was  at  nearly'  28 
inches. 

Experiment  14.  A  short  tube  closed  at  one  end  was 
filled  with  mercury-,  and  inverted  into  a  vesselof  mercury; 
a  longer  tube  w-as  filled  with  water  and  inverted  into  a 
vessel  of  water ;  both  vessels  with  their  tubes  were 
placed  under  a  tall  receiver;  on  exhausting,  it  was  found 
that  when  the  mercury  in  the  tube  had  fallen  to  within  3 
inches  of  the  stagnant  mercury,  the  water  column  stood 
at  42  inches,  with  the  mercury  at  2  inches,  and  1  inch 
respectively,  the  water  fell  to  28  and  14  inches. 

Experiment  15.  In  order  to  determine  the  exact  height 
to  which  water  can  be  raised  by  a  suction  pump,  the  air 
pump  was  conveyed  to  the  roof  of  a  house,  and  a  tube 
bent  twice  at  a  right  angle  was  placed  in  airtight  con¬ 
nexion  with  the  receiver.  The  longer  limb  of  the  tube 
was  35  feet  long,  and  its  lower  end  was  caused  to  dip 
into  a  vessel  of  water  standing  on  the  ground.  On  ex¬ 
hausting,  the  water  rose  to  a  height  of  33^  feet,  the 
mercury  column  in  a  barometer  standing  at  29  inches. 
This  experiment,  together  with  several  of  the  above, 
prove  the  great  efficiency  of  the  1666  air  pump. 
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Experiment  16.  In  order  to  ascertain  whether  air  con¬ 
tributes  to  the  elasticity  of  solid  bodies,  a  piece  of  whale¬ 
bone  having  a  weight  attached  to  one  end  of  it  was 
placed  in  the  receiver  in  such  a  manner  that  it  supported 
the  weight  just  above  the  air  pump  plate.  On  exhaust¬ 
ing  no  alteration  in  the  position  of  the  weight  was 
observable. 

(To  be  continued.) 
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Astronomical  Photography,  by  Lewis  M.  Rutherfxtrd. 

(Continued  from  page  51.) 

In  the  autumn  of  1861  I  began  to  experiment  with  a 
reflecting  telescope  with  silvered  mirror,  which  recom¬ 
mended  itself  both  by  the  simplicity  and  ease  of  its  con¬ 
struction  and  the  entire  freedom  from  dispersion.  One 
was  mounted  of  thirteen  inches  aperture  and  eight  feet 
focus,  of  the  Cassegranean  form.  It  was  ground  and 
approximately  figured  by  Mr.  Fitz,  and  in  its  frame,  as 
strapped  to  my  large  tube  and  carried  by  the  equatorial 
clock,  weighed  dess  than  fifteen  pounds.  Many  modes 
were  tried  of  silvering,  but  the  best  results  were 
obtained  by  Liebig’s  process,  wherein  the  silver  is 
deposited  from  an  ammonia  nitrate  solution  by  sugar  of 
milk.  After  three  months’  trial  I  abandoned  this  instru¬ 
ment  as  unfit  for  use  in  my  observatory.  First  the 
tremors  of  the  city,  quite  imperceptible  in  the  achro¬ 
matic,  were,  by  the  double  reflection,  increased  about 
thirty-six  times,  an  insurmountable  obstacle  to  good 
work.  Secondly,  the  silver  deposit  is  so  easily  attacked, 
both  by  moisture  and  the  gases  which  abound  in  the 
city,  as  to  make  it  necessary  to  re-silver  the  speculum 
at  least  every  ten  days,  a  labour  not  to  be  contemplated 
with  equanimity.  Dr.  Draper  has  found  the  silver  sur¬ 
face  very  much  more  durable  in  the  dry,  pure  air  of  the 
country.  I  regard  the  Cassegranean  form  as  the  best 
adapted  to  lunar  photography,  since  the  dimensions  of 
the  image  can  be  varied  at  will,  as  circumstances  dictate, 
by  simply  changing  the  small  mirror,  a  number  of  which 
might  be  kept  at  hand. 

Having  thus  failed  in  astronomical  photography  with 
an  ordinary  achromatic,  with  a  correcting  lens  and  with 
a  reflector,  I  began,  in  the  autumn  of  1863,  the  construc¬ 
tion  of  an  objective,  to  be  corrected  solely  with  reference 
to  the  photographic  rays. 

In  a  former  communication  to  this  journal,  January, 
1863,  I  drew  attention  to  the  peculiar  adaptation  of  the 
spectroscope  as  a  means  of  examining  the  achromatic 
condition  of  an  objective,  and  since  it  was  principally 
by  the  aid  of  this  instrument  that  I  have  been  enabled 
to  procure  a  fine  photographic  correction,  I  may  be 
pardoned  for  touching  again  upon  this  application. 

The  image  of  a  star  at  the  focus  of  a  perfectly  cor¬ 
rected  objective  would  be  a  point,  the  apex  of  all  con¬ 
ceivable  cones  having  the  object  glass,  or  parts  of  it,  as 
the  bases.  This  point  falling  upon  a  prism  would  be 
converted  in  a  line  red  at  one  end  and  violet  at  the  other, 
with  the  intermediate  colours  in  their  proper  places.  If, 
however,  the  different  coloured  rays  are  not  all  brought 
to  the  same  focus,  the  spectrum  will  no  longer  be  a  line, 
but  in  the  uncorrected  colours  will  be  expanded  to  a 
brush  the  width  of  which  will  be  the  diameter  of  the 
cone  where  intercepted  by  the  prism.  It  will  thus  be 
seen  that  a  simple  glance  at  a  star  spectrum  will  indicate 
at  once  what  parts  of  the  spectrum  are  bounded  by 


parallel  lines  and  consequently  converged  to  one  focal 
point,  and  what  parts  do  not  conform  to  this  condition, 
and  also  the  amount  of  divergence. 

On  applying  this  test  I  found  that  an  objective  of  flint 
and  crown  in  which  the  visual  was  united  with  the 
photographic  focus,  (in  other  words,  where  the  instru¬ 
ment  could  be  focalised  on  a  plate  of  ground  glass  by 
the  eye,  as  in  ordinary  cameras,  and  in  the  heliographs 
constructed  by  Dalmayer  for  the  Kew  Observatory  and 
for  the  Russian  Government),  is  a  mere  compromise  to 
convenience,  in  which  both  the  visual  and  actinic  quali¬ 
ties  are  sacrificed. 

In  order  to  bring  the  actinic  portion  of  the  spectrum 
between  parallel  borders,  i.e.,  to  one  focus,  it  is  necessary 
that  a  given  crown  lens  should  be  combined  with  a  flint 
which  will  produce  a  combined  focal  length  about  one- 
tenth  shorter  than  would  be  required  to  satisfy  the  con¬ 
ditions  of  achromatism  for  the  eye,  and  in  this  condition 
the  objective  is  entirely  worthless  for  vision. 

Having  obtained  the  achromatic  correction,  I  had  a 
most  delicate  task  to  produce  the  correction  for  figure, 
since  they’udgment  of  the  eye  was  useless  unless  entirely 
protected  from  the  influence  of  all  but  the  actinic  rays. 
A  cell  of  glass  enclosing  a  sufficient  thickness  of  the 
cupro-sulphate  of  ammonia,  held  between  the  eye  and 
the  eye-piece,  enabled  me  to  work  for  coarse  corrections 
upon  a  Lyrse  and  Sirius,  but  so  darkened  the  expanded 
disk  of  a  star  in  and  out  of  focus  that  all  the  final  cor¬ 
rections  were  made  upon  tests  by  photography,  which 
gave  permanent  record  of  all  the  irregularities  of  sur¬ 
face  to  be  combated.  Still,  however,  the  process  was 
long  and  tedious,  dependent  upon  but  three  stars  as 
tests,  and  they  too  often  obscured  by  bad  weather.  My 
mode  of  correction  was  almost  entirely  of  a  local  nature, 
such  as  practised  by  the  late  Mr.  Fitz  and  Mr.  Clark  for 
many  years. 

This  objective  was  completed  about  December  1  last; 
it  has  the  same  aperture,  1 1^  inches,  as  the  achromatic, 
with  a  few  inches  shorter  focal  length,  and  can  be  sub¬ 
stituted  for  it  in  the  tube  with  great  ease.  The  cor¬ 
rections  of  this  objective  are  such  that  I  think  it  capable 
of  picturing  any  object  as  seen,  provided  there  be  suffi¬ 
cient  light  and  no  atmospheric  obstacles. 

As  respects  the  light,  I  have  obtained  images  of  stars 
designated  by  Smyth  as  of  the  8^  magnitude,  and  other 
stars  on  the  same  plate  of  full  a  magnitude  lower.  In 
the  cluster  Pioesepe,  within  the  space  of  one  degree 
square  twenty- three  stars  are  taken,  many  of  which  aic 
of  the  ninth  magnitude,  with  an  exposure  of  three 
minutes.  An  exposure  of  one  second  gives  a  strong 
impression  of  Castor,  and  the  smaller  star  is  quite  visible 
with  half  a  second.  With  the  achromatic  objective  it 
was  necessary  to  expose  Castor  ten  seconds  to  obtain  a 
satisfactory  result. 

The  great  obstacle  which  prevents  the  results  of 
photography  from  realising  the  achievements  of  vision 
is  atmospheric  disturbance.  In  looking  at  an  object  the 
impression  is  formed  from  the  revelations  of  the  best 
moments,  and  it  is  often  the  case  that  the  eye  can  clearly 
detect  the  duplicity  of  a  star,  although  the  whole  object 
is  dancing  and  occillating  over  a  space  greater  than  its 
distance.  The  photograph  possesses  no  such  powTer  of 
accommodation,  and  the  image  is  a  mean  of  all  the  con¬ 
ditions  during  exposure.  It  is,  therefore,  only  on  rare 
nights  in  our  climate  that  the  picture  will  approach  the 
revelations  of  the  eye. 

Since  the  completion  of  the  photographic  objective, 
but  one  night  has  occurred  (March  6),  with  a  fine  atmo¬ 
sphere,  and  on  that  occasion  the  instrument  was  occu- 
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pied  with  the  moon ;  so  that  as  yet  I  have  not  tested  its 
powers  upon  the  close  double  stars,  2"  being  the  nearest 
pair  it  has  been  tried  upon.  This  distance  is  quite 
manageable,  provided  the  stars  are  of  nearly  equal 
magnitude.  The  power  to  obtain  images  of  the  ninth 
magnitude  stars  with  so  moderate  an  aperture  promises 
to  develope  and  increase  the  application  of  photography 
to  the  mapping  of  the  sidereal  heavens,  and  in  some 
measure  to  realise  the  hopes  which  have  so  long  been 
deferred  and  disappointed. 

It  would  not  be  difficult  to  arrange  a  camera  box 
capable  of  exposing  a  surface  sufficient  to  obtain  a  map 
of  two  degrees  square,  and,  with  instruments  of  large 
aperture  we  may  hope  to  reach  much  smaller  stars  than 
I  have  yet  taken. .  There  is  also  every  probability  that 
the  chemistry  of  photography  will  be  very  much  im¬ 
proved,  and  more  sensitive  methods  devised. 

On  March  6  the  negatives  of  the  moon  were  remark¬ 
ably  fine,  being  superior  in  sharpness  to  any  I  have  yet 
seen.  The  exposure  for  that  phase,  three  days  after  the 
first  quarter,  is  from  two  to  three  seconds,  and  for  the 
full  moon  about  one-quarter  of  a  second. 

The  success  of  this  telescopic  objective  has  encouraged 
me  to  hope  that  an  almost  equal  improvement  may  be 
made  for  photography  in  the  microscope,  which  instru¬ 
ment  is  more  favourably  situated  for  definition  than  the 
telescope,  since  it  is  independent  of  atmospheric  condi¬ 
tions.  Its  achromatic  status  is  easily  examined  by  the 
spectroscope,  using  as  a  star  the  solar  image  reflected 
from  a  minute  globule  of  mercury.  Mr.  Wales  is  now 
constructing  for  me  a  one-tenth  objective,  which,  upon 
his  new  plan,  is  to  he  provided  with  a  tube  so  arranged 
as  to  admit  of  the  removal  of  the  rear  combination,  and, 
in  place  of  the  one  ordinarily  used,  one  is  to  be  sub¬ 
stantiated  at  will  which  shall  bring  to  one  focus  the 
actinic  rays. — American  Journal  of  Science,  xxxix.,  304. 
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Lecture  2. 

(Concluded  from  page  55.) 

The  primary  monobasic  acids  are  nearly  all  of  them 
capable  of  being  distributed  into  two  principal  series, 
known  as  the  fatty  and  aromatic  series  respectively. 
To  the  series  of  fatty  acids,  beginning  with  the  formic, 
acetic,  and  propionic  acids,  I  have  already  directed  your 
attention.  You  observe  that  each  successive  member  of 
the  series  differs  in  composition  from  its  predecessor  by 
an  increment  of  1  atom  of  carbon  and  2  atoms  of 
hydrogen.  Bodies  in  Avhich  this  difference  of  CII2  prevails 
are  said  to  be  homologous,  and  the  series  of  fatty  acids  is 
accordingly  spoken  of  as  a  homologous  series.  You  observe 
(vide  table  of  monatomic  fatty  acid  series)  that  from  the 
first  to  the  twenty-first,  term,  the  series  is  complete,  while 
between  the  twenty-first  and  the  thirtieth  terms  only  one 
intermediate  acid  is  known,  namely,  the  cerotic  acid,  an 
important  constituent  of  ordinary  beeswax,  and  especially 
of  the  Chinese  wax,  secreted  by  an  insect  of  the  coccus 
tribe.  Now7,  wrhile  the  difference  in  composition  and 
properties,  between  the  acids  at  either  extremity  of  this 
series  is  extremely  marked,  that  between  any  two  or 
three  consecutive  acids,  more  especially  of  those  low 
down  in  the  list,  is  so  slight  as  to  be  scarcely  appreciable. 
Thus  the  formic  and  acetic  acids  when  in  a  state  of 
purity  are  perfectly  mobile,  strongly  corrosive  liquids  ; 
the  butyric,  valeric,  and  caproic  acids  are  thin  oils,  wThile 


the  palmitic,  margaric,  and  stearic  acids  are  mild  inactive 
solids.  In  comparing  formic  acid  with  palmitic  acid, 
which  is  only  two-thirds  of  the  way  dowrn  the  list, 
we  scarcely  perceive  a  single  point  of  resemblance  ;  but 
in  comparing  formic  acid  with  the  acetic,  or  still  more 
decidedly  in  comparing  palmitic  acid  with  the  margaric 
and  stearic  acids,  the  difficulty  is  rather  to  see  the  differ¬ 
ence  than  the  resemblance  between  them.  Nevertheless, 
between  the  upper  and  lowrer  members  of  the  series  there 
is  a  latent  similarity,  and  indeed  certain  well  marked  pro¬ 
perties  are  common  to  all  the  acids  under  considera¬ 
tion.  They  are  all  volatile,  inflammable,  saponifiable, 
monobasic,  and  decomposible  in  a  similar  manner 
under  the  influence  of  the  same  reagents.  We  are  not  in 
in  the  habit  of  regarding  vinegar  in  any  form  as  an  in¬ 
flammable  material,  but  in  reality  strong  acetic  acid  is 
almost  as  inflammable  as  alcohol.  It  only  requires  to  be 
heated  externally  for  a  few  minutes,  w'hen  it  burns  as  you 
perceive  with  a  large,  lambent,  feebly  luminous  flame. 
Neither  are  we  in  the  habit  of  regarding  the  acetates  as 
soaps,  yet  solutions  of  acetates  possess  the  property  of 
forming  a  persistent  froth  or  lather  to  such  an  extent  as  to 
be  highly  characteristic ;  so  that  by  searching  out  for  latent 
resemblances  we  perceive  that  the  different  members  of 
the  series  from  the  top  to  the  bottom  are  associated  with 
one  another  in  a  very  intimate  manner. 

The  primary  aromatic  acids  at  present  known  are  far 
less  numerous,  and  the  series  consequently  far  more 
limited,  as  shown  in  the  table 

Monatomic  Aromatic  Acid  Series. 


c6  h4  o2 
c7  h8  o2 

^8  H10O2 
C9  h12o., 


Ci0HuO2 


Collie. 

Benzoic. 

Toluic. 

Picic. 

Cuminic. 

The  first  on  the  list  is  collie  acid,  a  product  of  the  arti¬ 
ficial  oxidation  of  albuminous  matter.  Next  we  have 
benzoic  acid,  which  is  usually  regarded  as  the  represen¬ 
tative  in  this  series  of  acetic  acid  in  the  fatty  series.  This 
is  followed  by  two  acids  of  which  at  present  comparatively 
little  is  known,  namely,  the  toluic  and  picic  ;  while  the 
series  is  terminated  by  cuminic  acid,  a  product  formed  by 
the  spontaneous  oxidation  of  the  chief  constituent  of  oil  of 
cumin.  Now,  just  as  the  acetic  and  propionic  acids  are 
associated  each  with  their  respective  hydrocarbons, 
alcohols,  aldehydes,  and  more  highly  oxidised  acids,  as 
shown  in  the  tables  to  which  I  have  already  adverted,  so 
is  every  other  primary  monobasic  acid,  both  of  the  fatty 
and  aromatic  series,  associated  with  a  more  or  less  com¬ 
plete  set  of  congeners,  having  to  it  the  same  relations  of 
composition,  properties,  and  mutual  metamorphosis,  that 
the  various  members  of  the  acetic  and  propionic  families 
have  to  the  acetic  and  propionic  acids  respectively.  Here, 
for  example,  are  tabulated  the  principal  compounds  which 
are  associated  in  this  manner  with  benzoic  acid  : — 


Benzoic  Group. 

C7H8  Benzoene. 

C-HgO  Benzylic  alcohol. 

C7H802  Benzylic  glycol. 

C7HeO  Benzoic  aldehyd. 

C7H609  Benzoic  acid. 

C7Hg03  Ampelic  acid,  &c. 

Conversely  we  may  select  any  set  of  compounds  occupy¬ 
ing  analogous  positions  in  the  different  groups  and  arrange 
them  in  series  corresponding  to  those  of  the  monobasic 
acids.  Here,  for  instance,  we  have  the  series  of  aromatic 
hydrocarbons  : — 

Aromatic  Hydrocarbon  Series. 


C6II6 

Phenene. 

C7  Hs 

Benzoene. 

^8  H10 

Xylene. 

C9  h12 

Retinine. 

C10Hi4 

Cumene. 
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In  the  next  table  we  have  the  series  of  primary  fatty 
alcohols  and  aldehyds  :  — 


Alcoliol  Series.  Aldehyd  Series. 


ch4  0 

Methylic. 

C  Cl2  0 

Chloroformic. 

C2HgO 

Ethylic. 

C2H4‘  0 

Acetic. 

c3ii8  0 

Propylic. 

c3h6o 

Propionic. 

c4h10o 

Butylic. 

c4ii8  0 

Butyric. 

c5h;2o 

Amylic. 

c5H10o 

Valeric. 

cgh14o 

Hexylic. 

cgh12o 

Caproic. 

c7h1go 

An  thy  lie. 

c7h14o 

CEnanthic. 

&c. 

&c. 

accorded  to  the  unfortunate  compound.  Of  the  three 
constituent  residues,  the  acetic  is  the  most  easily  oxidisable, 
and  accordingly  when  hippuric  acid  is  acted  upon  by 
oxidising  agents,  peroxide  of  lead,  for  instance,  the  acetic 
residue  is  destroyed,  while  the  benzoic  and  ammonia 
residues  remain  combined  with  one  another  in  the  form 
of  benzamide.  Hence  hippuric  acid  was  represented  as 
a  compound  of  some  form  of  acetic  acid  with  benzamide, 
which  is  itself  resolvable  into  benzoic  acid  and  ammonia. 

a.  Benzoic  acid.  .  .  .  C7HG02 

7.  ‘Ammonia  ....  H3N 


Lastly,  we  have  the  carbonic  and  oxalic  series  of  acids 
appertaining  to  the  primary  monobasic  acids,  and  to  the 
above  tabulated  alcohols  and  aldehyds  :  — 

Diatomic  Acid  Series. 


—  Water  . 
Benzamide  . 


C7H9N  02 

h2  o 


.  c7h7n  o 


c  h2  03 
c2  h4  03 
c3  03 

C4  H8  03 
C5  H10O3 
Cq  h1203 


C7 II 
Cg  H1G03 


ID 


Carbonic. 

>> 
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Glycolic. 

c9  h2  o4 

Oxalic. 

Lactic. 

c;  h4  o4 

Malonic. 

Butilactic. 

C4  He  O4 

Succinic. 

Phocic. 

C5  h8  04 

Pyrotartric. 

Leucic. 

^6  kI10O4 

Adiptic. 

C7  h12o4 

Pirnelic. 

[•Wanting 

1 

Cs  H1404 
C9  H1Go4 

Suberic. 

Anchoic. 

1 

c10h1so4 

Sebacic. 

Accordingly,  when  we  break  up  any  complex  animal 
product  into  its  simpler  constituent  molecules,  by  an 
absorption  of  water,  we  are  always,  or  nearly  always,  able 
to  refer  each  of  the  completed  molecules  to  its  appropriate 
position  in  some  homologous  series  and  in  some  heterolo¬ 
gous  grouping;  just  as  we  accord  to  common  alcohol  its 
proper  place  both  in  the  series  of  alcohols  and  in  the  group 
of  acetic  compounds. 

Now,  let  us  apply  these  several  considerations  to  unravel 
the  composition  and  relationship  of  some  particular  animal 
product,  say  hippuric  acid,  of  which  a  very  beautiful 
specimen,  kindly  lent  me  for  the  occasion  by  Messrs. 
Hopkins  and  Williams,  is  now  on  the  table  before  you. 
Hippuric  acid,  the  molecule  of  which  is  represented  by 
the  very  complex  formula  C9II9N03,  and  is  composed, 
therefore,  of  22  constituent  atoms,  is  now  known  to 
consist  of  a  residue  of  benzoic  acid,  a  residue  of  oxiacetic 
or  glycolic;  acid,  and  a  residue  of  ammonia  united  with 
one  another  in  a  particular  manner. 


a.  Benzoic  acid 
p.  Oxiacetic  acid . 
7.  Ammonia. 


c7h6o2 

c2h4o3 


h3n 


—  2  Water  . 


C9H13N05 
H4  02 


Hippuric  acid  .  .  .  C9H9N03 

The  positions  of  the  benzoic  and  glycolic  acid  in  the  groups 
and  series  to  which  they  belong  have  been  already  referred 
to — the  benzoic  being  the  second  on  the  list  of  the  primary 
aromatic  acid  series,  the  glycolic  being  second  on  the  list 
of  the  carbonic  acid  series — the  former  being  the  pivot  of 
the  benzoic,  the  latter  a  member  of  the  acetic  group. 

You  observe  that  by  subtracting  two  atoms  of  water 
from  the  sum  of  the  atoms  of  carbon,  hydrogen,  nitrogen, 
and  oxygen  contained  in  the  three  molecules  of  benzoic 
acid,  oxiacetic  acid,  and  ammonia,  there  is  left  a  compound 
having  the  formula  of  hippuric  acid.  Now  there  are  few 
bodies  about  whose  intimate  constitution  greater  varieties 
of  opinion  have  been  maintained  than  with  regard  to 
hippuric  acid.  Each  successive  chemist  who  examined 
the  body  acted  upon  it  with  a  different  reagent,  and 
accordingly  as  the  special  reagent  employed  attacked  one 
or  other  of  the  different  residues  entering  into  the  consti¬ 
tution  of  the  acid,  so  was  a  different  hypothetical  formula 


Ammonia  undergoes  a  very  remarkable  decomposition 
when  acted  upon  by  nitrous  acid,  its  hydrogen  being 
transformed  into  water  and  its  nitrogen  liberated  in  the 
gaseous  state,  thus  : 

II3N  +  HN02=2H20  +  n2. 

Accordingly,  when  hippuric  acid  is  treated  with  nitrous 
acid,  the  ammoniacal  residue  is  similarly  destroyed  by  the 
nitrous  acid,  while  the  two  other  residues  are  left  com¬ 
bined  with  one  another  in  the  form  of  benzoglycolic  acid. 
Hence,  hippuric  acid  has  been  represented  as  a  combina¬ 
tion  of  ammonia  with  benzoglycolic  acid,  which  is  itself 
susceptible  of  decomposition  into  its  constituent  benzoic 
and  glycolic  acids — 


Benzoic  acid 

.  C7HgO? 

Glycolic  acid 

.  c2h4o3 

C9II10O5 

W  ater 

h2  0 

Benzoglycolic  acid 

.  c9h8o4. 

I  am  not  aware  of  any  reagents  capable  of  destroying 
the  benzoic  residue,  and  so  leaving  the  glycolic  and  am¬ 
moniacal  residues  in  combination  with  one  another  ;  but 
on  boiling  hippuric  acid  with  acids  or  alkalies,  the  ben¬ 
zoic  may  be  separated  from  the  other  two  residues  which 
are  thus  obtained  in  the  form  of  glycocine,  or  sugar  of 
gelatine.  Hence  hippuric  has  been,  and  is  now,  commonly 
regarded  as  a  compound  of  benzoic  acid  with  glycocine, 
which  is  itself  resolvable  into  glycolic  acid  and  ammonia. 


P  Glycolic  acid  .  C2H403 
7  Ammonia  .  .  H3N 


C2H7N03 

—  Water  ...  H2  0 


Glycocine  .  .  CH5N02. 

Our  actual  knowledge,  then,  of  the  constitution  of 
hippuric  acid  amounts  to  this,  that  it  contains  the  re¬ 
sidues  of  three  distinct  molecules,  which  by  an  absorption 
of  water  are  capable  of  being  obtained  separate  from  one 
another.  When  any  one  of  these  residues  is  destroyed  or 
removed  the  other  two  residues  are  left  in  combination, 
and  accordingly  by  treating  hippuric  acid  with  different 
reagents  we  may  obtain  the  benzoic  and  ammoniacal 
residues  in  the  form  of  benzamide,  or  the  benzoic  and 
glycolic  residues  in  the  form  of  benzoglycolic  acid,  or  the 
glycolic  and  ammoniacal  residues  in  the  form  of  sugar  of 
gelatine.  To  this  much,  which  is  certain,  a  something 
may  be  added  which  is  probable.  Erom  many  considerations 
into  which  I  cannot  at  present  enter,  it  seems,  at  any  rate, 
that  the  ammoniacal  constituent  of  hippuric  acid  is  actually 
in  more  intimate  association  with  the  glycolic  than  with 
the  benzoic  residue,  so  that  the  composition  of  hippuric 
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acid  would  be  better  represented  by  a  chain  of  three  circles 
than  by  a  trefoil,  as  contrasted  in  the  diagram  below  : 

Populine. 


Although,  as  I  have  said,  the  benzoic  and  ammoniacal 
residues  may  be  left  in  combination  with  one  another  by 
the  excision,  so  to  speak,  of  the  glycolic  residue.  Be  this 
as  it  may,  I  shall  assume  that  hippuric  acid  consists  of  a 
residue  of  benzoic  acid  and  a  residue  of  glycocine,  which 
last  consists  of  a  residue  of  glycolic  or  acetic  acid,  com¬ 
bined  with  a  residue  of  ammonia  ;  and  similarly  in  the  case 
of  many  other  bodies  composed  of  more  than  two  ultimate 
residues,  I  shall  assume,  with  greater  or  less  warrant,  that 
we  can  ascertain  the  mode  in  which  the  residues  are  suc¬ 
cessively  appended  to  one  another,  as  in  the  list  of  bodies 
which  I  am  now  about  to  bring  under  your  notice. 

The  compounds  whose  names  are  written  up  in  the  first 
column  of  the  following  tables  occur  either  as  natural 
products  of  the  animal  body,  or  as  constituent  residues 
of  such  natural  products.  In  the  second  and  third 
columns  are  given  the  names  of  the  simpler  molecules, 
by  the  mutual  combination  of  which,  with  elimination 
of  water,  the  corresponding  bodies  named  in  the  first 
column  are  produced.  I  think  I  may  venture  to  say 
that  in  every  instance  the  bodies  in  the  first  column 
have  been  proved  to  consist  of  the  residues  which  they  are 
here  represented  to  contain,  although,  as  I  have  said,  in 
those  bodies  which  are  composed  of  more  than  two  ultimate 
residues,  the  order  in  which  the  residues  are  successively 
combined,  or  the  relation  in  which  any  two  of  them  stand 
to  the  remainder,  may  be  to  some  extent  a  matter  of 
assumption.  In  these  tables  the  word  “  acid  ”  is  omitted 
for  the  sake  of  space  : — 


Isethionic. 

Methylamine. 

Urea. 

Glycocine. 

Leucine. 

Spermaceti. 

Myricine. 

Palmitine. 

Stearine. 

Oleine. 


Alcohol. 

Wood  spirit. 

Carbonic. 

Glycolic. 

Leucic. 

Palmitic. 

Palmitic. 

Palmitic. 

Stearic. 

Oleic. 


Sulphurous. 

Ammonia. 

Ammonia. 

Ammonia. 

Ammonia. 

Cetal. 

Melyssal. 

Glycerine. 

Glycerine. 

Glycerine. 


The  first  of  these  bodies,  namely,  isethionic  acid,  is  a 
constituent  of  taurine,  and  is  formed  by  the  union  of 
alcohol  and  sulphurous  acid  with  elimination  of  water, 
or,  in  other  words,  it  contains  a  residue  of  each  of  these 
two  bodies.  Next  on  the  list  is  methylamine,  a  frequent 
product  of  the  putrefactive  decomposition  of  animal 
matter.  It  contains  a  residue  of  wood  spirit  and  a  residue 
of  ammonia. 

Then  we  come  to  urea,  which  contains  a  residue  of 
carbonic  acid  and  a  residue  of  ammonia.  In  my  first 
lecture  I  spoke  of  urea  as  being  the  ammoniated  form  of 
carbonic  acid — as  bearing  to  carbonic  acid  the  same  relation 
that  ammonia  bears  to  water — whereas  I  now  represent  it 
as  a  compound  of  carbonic  acid  and  ammonia  with  elimina¬ 
tion  of  water ;  but  a  little  consideration  will  show  that 
the  two  modes  of  regarding  this  and  similar  bodies  are 


substantially  the  same.  The  empirical  formula  for  carbonic 
acid — by  which  I  mean  hydrated  carbonic  acid— is  CH203, 
while  that  for  urea  is  CH4N20.  But  regarding  the  two 
bodies  as  derivatives  of  the  double  atoms  of  water  and 
ammonia  respectively,  or  as  the  hydrate  and  amide  of 
carbonyl,  these  formulae  become  (C0)"H202,  corresponding 
to  H402,  and  (CO)"H4N2  corresponding  to  H6N2  respec¬ 
tively.  Accordingly,  the  representation  of  urea  as  a  com¬ 
pound  of  carbonic  acid  and  ammonia  with  elimination  of 
water,  or  as  a  variety  of  carbonic  acid  in  which  certain 
elements  of  water  are  replaced  by  the  corresponding 
elements  of  ammonia,  is  shown  in  these  almost  identical 
equations  : — 

Carbonic  Acid.  2-Ammonia.  2-Water.  Urea. 

CH203  +.  H6N2  -  h4o2  =  ch4n2o 
(C0)H202  +  (H2)H4N2  =  (H2)H202  +  (CO)H4N2. 


Glycocine,  or  sugar  of  gelatine,  the  next  compound  on 
the  list,  contains,  as  I  have  already  observed,  a  residue  of 
ammonia  and  a  residue  of  glycolic  or  oxiacetic  acid. 
Leucine,  a  body  upon  which  I  shall  offer  some  observa¬ 
tions  in  a  future  lecture,  is  a  homologue  of  glycocine,  and 
contains  a  residue  of  ammonia  and  a  residue  of  leucic  acid. 
We  now  come  to  spermaceti,  which  contains  a  residue  of 
palmitic  acid,  an  important  member  of  our  primary  series 
of  fatty  acids,  united  with  the  residue  of  a  solid  alcohol, 
the  cetylic,  which  bears  to  palmitic  acid  precisely  the  same 
relation  that  common  ethylic  alcohol  bears  to  acetic  acid, 
so  that  spermaceti  is  a  true  homologue  of  acetic  ether,  as 
shown  in  these  equations  : — 

Acetic.  Etbylic.  Acetic  Ether. 

C2  H4  02  +  C2  H6  O  -  H20  =  C4  Hg  02. 

Palmitic.  Cetylic.  Spermaceti. 

Ci5H30O2  +  c15h32o  -  h2o  =  c30h60o2. 


Next,  we  have  myricine,  which  forms  from  So  to  80  per 
cent,  of  ordinary  beeswax,  and  is  composed  of  a  residue  of 
palmitic  acid  united  with  a  residue  of  another  solid 
alcohol,  the  melyssic,  having  the  formula  C30H62O. 

The  three  following  bodies  are  selected  as  examples  of 
the  true  fats.  The  first  of  them,  namely,  palmitine,  is 
an  important  constituent  of  palm  oil  or  butter,  and  also 
exists  in  human  and  other  soft  fats  to  a  considerable  extent. 
Palmitine,  stearine,  and  oleine  are  produced  in  accordance 
with  the  same  typical  equation,  3  A  +  B  —  3H20  =  X,  as 
shown  below  :  — 

Patty  acid.  Glycerine. 

3C15H30O2  +  C3H803  —  3H20  =  palmitine. 

3C17H3402  +  C3H803  —  3H20  =  stearine. 

3C17H3202  +  C3H803  —  3H20  —  oleine. 


You  observe  that  stearic  acid  is  a  homologue  of  palmitic 
acid,  to  which  it  stands  next  but  one  on  the  series  ;  but 
oleic  acid,  which  differs  in  composition  from  stearic  acid  by 
a  deficiency  of  two  hydrogen  atoms,  belongs  to  another 
set  of  compounds  altogether,  namely,  the  secondary  series 
of  fatty  acids.  The  first  known  member  of  this  series  is 
the  acrolic  acid,  which  is  a  member  of  the  propionic  group, 
and  which,  as  you  may  perceive  by  referring  to  the  previous 
table  of  propionic  compounds,  bears  to  propionic  acid  the 
same  relation  that  oleic  acid  bears  to  stearic  acid. 

All  the  bodies  in  the  table  we  have  just  considered  con¬ 
tain  the  residues  of  what  may  be  regarded  as  primary  mole¬ 
cules  ;  but  one  or  other  of  the  residues  contained  in  the 
several  compounds  included  in  the  next  table  is  itself  a 
complex  body  built  up  by  the  union  of  two  or  more 
simple  molecules. 


Taurine. 
Sarcosine. 
Allophan. 
Paraban. 
Alloxan. 
Hippuric. 
Bile  acid  a. 
Bile  acid  #. 


Isethionic. 

Methylamine. 

Urea. 

Urea. 

Urea. 

Glycocine. 

Glycocine. 

Taurine. 


Ammonia. 

Glycolic. 

Carbonic. 

Oxalic. 

Mesoxalic. 

Benzoic. 

Cholic. 

Cholic. 
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Thus,  taurine,  of  which  I  am  able,  through  the  kindness 
of  Mr.  Lloyd  Bullock,  to  exhibit  a  very  beautiful  specimen, 
contains  a  residue  of  ammonia  united  with  a  residue  of 
isethionic  acid,  which  already  contains  a  residue  of  alcohol 
and  a  residue  of  sulphurous  acid.  Sarcosine,  which  is  a 
constituent  of  kreatine,  contains  a  residue  of  glycolic  acid 
and  a  residue  of  methylamine,  which  itself  contains  a 
residue  of  wood  spirit  and  a  residue  of  ammonia.  Allo- 
phan  is  a  purely  artificial  product,  closely  related  to  para- 
ban  and  alloxan,  which  are  products  of  the  oxidation  of 
uric  acid.  These  three  bodies  contain  respectively  a 
residue  of  carbonic  acid  CH203,  of  oxalic  acid  C2H204, 
and  of  mesoxalic  acid  C3H205,  combined  with  a  residue  of 
urea,  which  itself  contains  a  residue  of  carbonic  acid  and 
a  residue  of  ammonia.  The  constitution  of  all  three  bodies 
is  expressed  by  the  same  typic  al  equation  A  +  B  —  2H20  =  X, 
as  exemplified  below  in  the  case  of  alloxan. 

Mesoxalic.  Urea.  Alloxan. 

c3h2o5  +  ch4n2o  -  2h2o  =  c4h2n2o4. 

We  next  come  to  hippuric  acid,  which,  as  we  have 
already  seen,  contains  a  residue  of  benzoic  acid  and  a 
residue  of  glycocine,  which  itself  contains  residues  of 
glycolic  acid  and  ammonia.  This  is  succeeded  by  the 
two  principal  acids  of  the  bile,  the  first  of  which,  or  glyco- 
cholic  acid,  contains  a  residue  of  cholic  acid,  and  a  residue 
of  glycocine,  and  consequently  differs  from  hippuric  acid 
in  containing  a  residue  of  cholic  acid  C24H40O5,  instead 
of  a  residue  of  benzoic  acid  C7H602.  The  other  bile 
acid  known  as  tauro-cholic  acid  contains  a  residue  of 
cholic  acid  and  a  residue  of  taurine,  which  already  con¬ 
tains  residues  of  ammonia  and  isethionic  acid,  the  latter 
body  further  containing  a  residue  of  alcohol  and  a  residue 
of  sulphurous  acid,  thus  :  — 

t  Cholic  acid 

Tauro-cholic  <  l  Ammonia 

(  Taurine  <  /'  Alcohol. 

( Isethionic  j 

(  Sulphurous. 

The  last  compound  which  I  propose  to  bring  under 
your  notice  to-day  is  kreatine,  a  beautiful  crystalline 
body,  as  you  may  perceive,  from  the  unusually  fine  speci¬ 
men  lent  me  by  Dr.  Hugo  Muller.  This  body,  which 
exists  largely  in  the  juice  of  flesh,  and  also,  though  to 
much  less  amount,  in  human  urine,  is  represented  by  the 
formula  C4H9N302.  Under  the  influence  of  caustic  baryta 
it  absorbs  water  with  transformation  into  sarcosine  and 
urea,  the  residues  of  which  pre-exist  in  the  kreatine, 
thus, — 

Sarcocine.  Urea.  Kreatin. 

c3h7no2  +  ch4n2o  -  h2o  =  c4h9n3o2. 

As  we  have  already  observed,  the  urea  contains  residues 
of  carbonic  acid  and  ammonia,  and  the  sarcosine  residues 
of  glycolic  acid  and  methylamine,  which  last  body  further 
contains  a  residue  of  ammonia  and  a  residue  of  wood  spirit, 
as  shown  in  this  diagram — 


f  Urea 
Kreatine  -< 


(^Sarcosine 


Carbonic 

Ammonia 


{ Glycolic  r 
|  Methylamine  -< 


Wood  spirit. 
Ammonia. 


Concluding  with  these  extremely  complex  animal  pro¬ 
ducts,  I  trust  I  have  satisfied  you  of  the  main  position  with 
which  we  started,  that  highly  complex  molecules  are  built 
up  of  the  residues  of  less  complex  molecules,  which  less 
complex  molecules  are  capable  for  the  most  part  of  being 
referred  to  definite  positions  in  certain  natural  series  or 
groups  of  associated  bodies, — in  such  series  as  those  of  the 
aromatic  and  fatty  acids,  aldehydes,  alcohols,  &c,.,  and  in 
such  groups  as  the  benzoic,  acetic,  propionic,  and  butyric, 
for  instance. 
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Friday ,  June  9. 

“  On  Researches  in  Organic  Chemistry  in  the  Royal  Institu- 
tion.”  By  Edward  Frankland,  Esq.,  F.R.S.,  Professor  of 
Chemistry,  R.I. 

The  vast  crowd  of  organic  compounds  with  which  modern 
research  has  made  us  acquainted  have  been  grouped  into 
a  comparatively  small  number  of  families,  each  containing 
substances  closely  allied  in  chemical  character.  Thus, 
amongst  others,  the  following  families  or  series  of  organic 
bodies  are  well  known  and  sharply  defined  : — 

1.  The  Marsh-gas  Family. 

2.  The  Alcohols. 

3.  The  Organic  Ammonias. 

4.  The  Fatty,  or  Acetic  Series  of  Acids. 

5.  The  Organic  Oxalic  Acids,  or  Lactic  Series. 

6.  The  Acrylic  Series  of  Acids. 

The  speaker  referred  especially  to  the  last  three  families 
as  having  been  the  subjects  of  the  researches  carried  on  in 
the  laboratory  of  the  Royal  Institution  during  the  past 
year  by  his  friend  Mr.  Duppa  and  himself.  Two  of  these 
families  had  already  received  the  careful  study  of  many 
chemists  ;  the  acetic  having  been  especially  illustrated  by 
the  classic  researches  of  Kolbe  and  Gerhardt,  whilst  the 
lactic  family  had  quite  recently  had  the  advantage  of  the 
equally  remarkable  investigations  of  Wurtz  and  Kolbe. 
Nevertheless,  there  seemed  to  be  still  some  points  of  great 
interest  regarding  the  arrangement  of  the  atoms  of  these 
acids, — their  atomic  architecture,  so  to  speak, — which  had 
not  yet  received  elucidation  ;  whilst  the  acrylic  family  had 
hitherto  enjoyed  comparatively  but  little  attention  from 
chemists. 

It  had  been  proved  by  Kolbe  and  the  speaker,  nearly 
twenty  years  ago,  that  methyl  (CH3)  is  a  constituent  of 
acetic  acid,  and  more  recently  that  acetic  acid  and  acetic 
ether  are  constructed  upon  the  carbonic  acid  or  tetratomic 
carbon  type,  the  formula  of  acetic  ether  being — 


C 


From  this  formula  it 
in  acetic  ether  contained 


O 

O  (C2H5) 

was  seen  that  the  radical  methyl 
three  single  atoms  of  hydrogen 
combined  with  a  tetratomic  atom  of  carbon ;  and  the 
speaker  and  his  friend  proposed  to  themselves  the  question : 
Can  this  hydrogen  be  replaced  atom  for  atom  by  the  alcohol 
radicals  methyl,  ethyl,  &c.  ?  In  endeavouring  to  solve  this 
problem,  they  availed  themselves  of  that  class  of  chemical 
reactions  in  which  an  electro-positive  atom  is  expelled 
from  a  compound  by  a  more  electro-positive  atom.  Acetic 
ether  was  submitted  to  the  action  of  sodium,  by  which 
two  compounds  of  the  following  composition  were  obtained : 


(Na 

( Na 

C  H 

( C  Na 

(h 

and 

0  o1h 

0 

OC2H5 

\  OC2H5 

These  compounds,  when  brought  into  contact  with  the 
iodides  of  methyl,  ethyl,  &c.,  yielded  ethers,  exhibiting 
the  substitution  which  it  was  sought  to  obtain.  In  this  way 
there  had  been  produced  the  following  ethers  :  — 


C 


C2H5 

II 

H 


C 
0 

oc2h5 


(CH3 

c  !  ch3 

(  H 
O 

OC2H5 


c 


Etliacetic  or  butyric  Dimethacetic 
ether.  ether. 


c 


c2h5 

C2II5 

H 


O 

oc2h5 

Diethacetic 

ether. 


c 


C5Hu 

H 

H 


O 

OC2H5 

(Enanthylic 

ether. 


These  ethers  readily  yielded  their  respective  acids  by 
contact  with  alcoholic  solution  of  potash,  and  thus  the 
homologous  series  of  fatty  acids  could  be  ascended  step  by 
step,  starting  from  acetic  acid,  and  terminating  with  an 
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acid  of  the  composition  of  margaric  acid,  containing  three 
atoms  of  amyl  in  the  place  of  the  three  atoms  of  hydrogen 
in  the  methyl  of  acetic  ether. 


C 


O 

OH 


C5Hn 

C5Hn 

c5hh 


A  similar  inquiry  had  been  instituted  with  regard  to  the 
family  of  acids  of  which  lactic  acid  is  a  member,  and  it 
had  been  proved  that  this  series  of  acids  are  derived  from 
oxalic  acid  by  the  substitution  of  one  atom  of  diatomic 
oxygen,  in  the  latter  by  two  of  hydrogen,  methyl,  ethyl, 
&c.  The  following,  amongst  numerous  other  examples, 
were  referred  to  in  illustration  of  the  relations  of  the  pri¬ 
mary  to  the  derived  acids  : — 


fO 
I  OH 
C2-| - 

joil 

Oxalic  acid. 


c 


(R 

(  ch3 

t 

ch3 

ch3 

OH 

c2. 

OH 

O 

0 

C2i 

OH 

OH 

\ 

V 

Lactic  acid. 


Dimetlioxalic 
acid. 


c2h5 

OH 

0~~ 

OH 


Ethylomethoxalic 
acid. 


From  the  lactic  family  of  acids  access  had  also  been 
gained  to  the  acrylic  family,  for  it  had  been  found  that  the 
abstraction  of  water  from  the  ether  of  an  acid  of  the  lactic 
family  converted  it  into  the  ether  of  an  acid  of  the  acrylic 
family,  thus  : — 

(CR,  ( CHS 

CH/ 


(V 


CH, 

OH 


O 

OC2H5 


-H20  —  c3^ 


Dimethoxalic  ether. 
fC2H5 
c2h5 

0H  —  II20  =  C/ 


o 

.OC2H5 
Methacrylic  ether. 

rc2H5 

CoH/' 


'2A 


o 


OC2H5 


o 

v  ;  '  ^oc2h5 

Diethoxalic  ether.  Ethylcrotonic  ether. 

The  production  of  these  acids  was  not  merely  interesting 
on  account  of  the  addition  of  new  members  to  the  acrylic 
family,  but  their  derivation  from  the  synthesized  acids  of 
the  lactic  family  afforded  the  most  convincing  proof  of 
the  style  of  architecture  in  which  they  were  built  up. 

The  investigation  of  the  three  families  of  acids  had 
conclusively  established  between  them  the  very  simple 
relations  exhibited  in  the  three  following  formulae  : — 


Lactic  family. 

fH 
H 
OH 
O 
!  OH 

Glycollic  acid. 


Acetic  family. 

fR 


0/ 


H 
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Acrylic  family. 

(R 
CH/ 


O 

OH 


V 


o 

i,OH 

Acrylic  acid. 


Acetic  acid. 

The  speaker  concluded  as  follows  : — The  day  has  almost 
gone  by  when  the  experimenter  was  asked  the  use  of  such 
investigations  as  these  ;  nevertheless,  it  may  fairly  be 
demanded,  Whither  do  such  researches  tend  ?  What  is 
their  object  ?  The  sole  object  that  we  have  had  in  view  in 
these  investigations  has  been  the  discovery  of  the  laws 
according  to  which  organic  compounds  are  moulded — those 
compounds,  the  transformation  of  which  from  one  state  of 
combination  to  another  constitutes  an  essential  part  of  the 
phenomena  we  call  life.  There  is  no  royal  road  to  this 
kind  of  knowledge.  It  is  only  by  thus  patiently  and 
laboriously  examining  every  part  of  the  subject  that  the 
combined  efforts  of  the  physicist,  the  physiologist,  and  the 
chemist  will  one  day  be  able  to  solve  the  organic  problems 


which  at  the  present  moment  appear  so  unapproachable. 
The  work  before  us  requires  a  vast  amount  of  experiment 
and  thought.  Would  that  more  labourers  were  engaged 
in  it !  How  many  men  of  leisure  and  ability  are  almost 
compelled  to  pass  through  life  with  no  higher  object  than 
their  own  amusement  ?  Why  cannot  our  schools  and 
universities  furnish  the  next  generation  of  such  men  with 
the  scientific  knowledge  necessary  to  enable  them  to  take 
part  in  the  glorious  work  of  investigating  Nature  ? 


ACADEMY  OF  SCIENCES. 

July  31. 

M.  E.  Fremy  made  a  second  communication,  entitled 
“  Chemical  Researches  on  the  Green  Matter  in  Leaves .” 
By  a  reference  to  our  pages  we  find  that  it  is  five  years 
since  M.  Fremy  made  his  former  communication  (see 
Chemical  News,  vol.  I.,  p.  228),  in  which  he  announced 
his  discovery  that  the  green  matter  of  leaves  was  composed 
of  a  blue  and  a  yellow  matter,  to  which  he  gave  the  names 
phyllocyanine  and  phylloxanthine.  He  then  separated  these 
two  bodies  by  shaking  chlorophyll,  extracted  from  leaves 
by  alcohol,  with  a  mixture  of  dilute  hydrochloric  acid  and 
ether.  Under  the  influence  of  the  acid,  the  chlorophyll 
split  up,  the  yellow  matter  dissolved  in  the  ether,  and  the 
acid  became  of  a  blue  colour.  M.  Fremy  since  this  time 
has  occupied  himself  in  discovering  less  energetic  solvents, 
to  satisfy  himself  that  these  two  bodies  really  existed  in 
the  plant,  and  were  not  produced  by  the  chemical  action 
of  the  hydrochloric  acid  on  the  chlorophyll.  The  author 
has  now  found  that  the  earthy  bases,  especially  alumina, 
added  to  an  alcoholic  solution  of  chlorophyll,  combine  with 
the  green  matter,  which  is  precipitated  as  a  lake,  leaving 
the  yellow  matter  in  solution.  With  the  alkaline  earths, 
and  particularly  baryta,  the  reaction  is  more  distinct. 
When  an  alcoholic  solution  of  chlorophyll  is  boiled  with 
hydrate  of  baryta,  it  is  split  up,  and  the  phylloxanthine, 
which  is  a  neutral  body  insoluble  in  water,  is  precipitated 
along  with  a  baryta  salt  of  phyllocyanic  acid.  Thus  chloro¬ 
phyll  is  seen  to  be  a  sort  of  coloured  fat,  which  undergoes 
saponification  by  the  action  of  powerful  bases,  and  in 
which  the  phylloxanthine  appears  to  be  the  glycerine  and 
the  bluish-green  phyllocyanic  acid  the  fatty  acid.  Alcohol 
dissolves  the  former  body  from  the  mixed  precipitate,  and 
the  solution  on  evaporation  yields  crystals  sometimes 
yellow  plates  and  sometimes  reddish  prisms,  the  colour  of 
which  reminds  us  of  bichromate  of  potash.  These  crystals 
are  insoluble  in  water,  but  soluble  in  alcohol  and  ether; 
they  possess  considerable  tinctorial  power.  The  baryta 
salt  of  phyllocyanic  acid  maybe  decomposed  by  sulphuric 
acid,  and  a  solution  is  obtained  which,  according  to  the 
strength,  may  be  green,  reddish,  violet,  or  a  beautiful  blue. 
M.  Fremy  does  not  think  that  the  two  bodies  exist  toge¬ 
ther  in  chlorophyll ;  he  believes  this  body  to  be  an  imme¬ 
diate  green  principle  of  excessive  changeability,  which, 
under  the  influence  of  reagents,  and  probably  by  the  action 
of  vegetation,  undergoes  various  modifications,  and  pro¬ 
duces  the  bodies  described  above.  We  shall  probably 
return  to  this  paper. 

M.  Fouque  sent  an  analysis  of  the  gases  now  escaping 
from  the  fumaroles  on  Mount  Etna.  The  following  is  the 
mean  of  some  containing  the  maximum  of  carbonic  acid 
Sulphydric  acid  .  .  .  0*45 

Carbonic  acid  ....  5*00 

Oxygen  .  .  .  .  .  17*27 

.  .  .  .  77*28 


Nitrogen 


100*00 

In  some  of  the  fumaroles  the  carbonic  acid  did  not  exceed 
1  per  cent. 

M.  Hiortdahl  presented  a  note  “  On  the  Action  of  Zircon 
on  Alkaline  Carbonates  and  Chlorides  ”  Silico-zirconates 
are  common  in  nature,  and  the  author  tried  to  produce 
them  artificially  ;  but  he  found  that  when  silica,  zirconia, 
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and  an  alkali  are  heated  together  only  the  zirconia  enters 
into  combination  Math  the  alkali.  Ey  employing  zirconia 
or  a  corresponding  mixture  of  zirconia  and  silica,  he  has 
thus  been  able  to  prepare  crystallised  zirconates.  When 
zircon  is  fused  M’ith  an  excess  of  carbonate  of  soda,  and 
the  fused  mass  is  treated  M7ith  dilute  hydrochloric  acid,  a 
crystalline  powrder  deposits,  the  analysis  of  "which  shows 
it  to  be  the  compound  Na08Zr02  +  12HO.  Zircon,  or  a 
mixture  of  zirconia  and  silica,  fused  with  chloride  of 
calcium  or  magnesium,  produces  crystallised  zirconates 
exempt  from  silica.  This,  and  the  paper  by  the  same 
author  we  noticed  last,  are  important  contributions  to  our 
knowledge  of  the  rare  element  zirconium,  and  we  shall 
reproduce  them  in  longer  abstract. 

M.  Naquet  presented  a  note  “  On  Thymotide”  the  body 
produced  by  the  action  of  perchloride  of  phosphorus  on 
thymotic  acid,  resulting  in  the  removal  from  the  latter 
body  of  the  elements  of  water.  It  is  also  produced  by  the 
action  of  anhydrous  phosphoric  acid  on  thymotic  acid. 
The  author  regards  thymotic  as  the  homologue  of  sali- 
cylide,  and  remarks  that  these  two  bodies  are  to  thymotic 
and  salicylic  acid  what  coumarine  is  to  coumaric  acid,  and 
perhaps  camphor  to  camphoric  acid. 

MM.  Millon  and  Commaille  made  a  communication 
“  On  the  Affinity  of  Caseine  for  Bases.”  By  rubbing 
caseine  and  magnesia  together  with  a  little  wrnter,  the 
authors  obtained  a  liquid  which,  filtered  into  alcohol,  gave 
a  flocculent  precipitate  of  a  compound  of  one  equivalent 
of  caseine,  twro  equivalents  of  magnesia,  and  four  equiva¬ 
lents  of  water.  They  further  discovered  that  caseine  will 
unite  with  tvro  oxides  at  the  same  time,  and  they  formed 
various  cupro-magnesic,  cupro-calcic,  and  cupro-barytic, 
sodic,  and  ammonaical  compounds  with  caseine.  Combi¬ 
nations  of  oxide  of  zinc,  potash,  and  caseine,  mercuric 
oxide,  ammonia,  and  caseine,  and  lastly  a  silver  compound. 
This  last  compound  possesses  the  most  interest.  It  is 
formed  when  a  perfectly  neutral  solution  of  nitrate  of 
silver  is  poured  into  an  ammoniacal  solution  of  caseine, 
and  is  precipitated  as  a  cheesy  mass,  wrhich  must  be  wTashed 
with  water,  alcohol,  and  ether.  When  dried  in  the  dark 
it  is  white,  but  turns  yellow  in  diffuse  light,  and  blackens 
in  the  sun.  It  is  insoluble  in  water,  but  very  soluble  in 
caustic  ammonia.  The  authors  say  that  this  compound 
deserves  the  attention  of  photographers. 


NOTICES  OF  BOOKS. 


Annalen  de  Chimie  et  de  Physique ,  June,  1865. 

The  first  article  in  this  number  is  by  M.  A.  Geradin — 
“  Researches  on  the  Sohthility  of  Salts  in  Mixtures  of 
Alcohol  and  Water.”  It  opens  with  an  introduction  giving 
a  review  of  the  various  theories  advanced  on  the  subject 
of  solution  from  Neu'ton  and  Gassendi  to  Mulder  and 
Graham.  It  may  be  useful  to  young  readers  to  reproduce 
this  introduction,  which,  hou'ever,  we  must  defer  for  the 
present.  With  regard  to  the  solubility  of  salts  in  mixtures 
of  alcohol  and  water,  the  author  has  arrived  at  the  follow¬ 
ing  conclusions  :  —  1.  All  salts  insoluble  in  alcohol  and 
soluble  in  M'ater  have,  in  mixtures  of  alcohol  and  urater 
at  a  constant  temperature,  a  solubility  decreasing  as  the 
proportion  of  Mrater  in  the  mixture  is  diminished.  2.  The 
solubility  of  these  salts  is  not  proportional  to  the  amount 
of  w'ater  contained  in  the  mixture.  The  quantity  dissolved 
is  always  less  than  would  dissolve  in  the  same  amount  of 
water  by  itself. 

The  next  paper,  by  M.  Nickles,  “  On  the  Existence  of 
Perchloride  of  Manganese ,”  we  have  noticed  already  in 
our  reports  of  the  Academy  of  Sciences  (C.  N.,  vol.  xi., 
p.  129).  Some  further  details  are  given  here  respecting 
the  formation  of  perbromides  and  periodides  of  manganese, 
of  the  existence  of  which  the  author  leaves  no  doubt. 
These  compounds  are  very  peculiar  ( singulier ).  They  are 
not  acids,  for  contact  with  bases  destroys  them  ;  they  are 


not  alkaline,  for  they  combine  with  ether  as  chlorides  do ; 
they  are  not  neutral,  for  acids  give  them  stability.  In  all 
respects  they  deserve  to  be  called  peculiar ,  as  M.  Dumas 
called  them  by  anticipation  forty  years  ago. 

A  short  description  of  “A  Netc  Air-pump  with  a  Free 
Piston ,”  by  M.  Deleuil,  would  not  be  intelligible  without 
the  accompanying  woodcuts.  The  instrument  appears  to 
offer  many  advantages.  The  piston  being  free  from  the 
walls  of  the  cylinder,  there  is  no  friction  and  no  resist¬ 
ance  ;  and  no  oil  being  required,  the  machine  is  always  in 
order.  It  is  a  cheap  machine,  also. 

The  remainder  of  the  journal  is  occupied  with  a  part 
of  a  memoir,  by  MM.  Berthelot  and  de  Fleurieu,  “  On  the 
Estimation  of  Partaric  Acid ,  Potash ,  and  Bitartrates  of 
Potash  in  Vinous  Liquors.”  An  abstract  of  this  paper, 
from  the  Comptes-Rendus ,  appeared  in  the  Chemical  News 
for  October  10,  1863  (vol.  viii.,  p.  173),  to  which  number 
Mre  must  refer  our  readers. 


Annalen  der  Chemie  und  Pharmacie.  July,  1865. 

This  journal  opens  "with  a  paper  by  Dr.  A.  Ladenberg, 
“  On  a  Neio  Method  of  Organic  Analysis.”  We  shall  give 
an  abstract  of  tliis  paper  very  shortly,  since  the  method  is 
original,  and  may  be  useful  in  some  cases.  Erlenmeyer 
gives  a  preliminary  notice  of  “  Distyrol ,  a  New  Polymer  of 
Styrol,”  formed  by  heating  together  cinnamic  and  aqueous 
hydrobromic  acids  for  several  hours  in  a  sealed  tube.  A 
heavy  oilv  body  is  produced,  which  forms  with  bromine  a 
crystalline  bromide,  of  the  composition  -G1GH16Br2 ;  hence 
the  author  concludes  that  the  oil  itself  is  distyrol,  -6-16H16. 
All  the  other  papers  of  interest  have  been  noticed. 

Journal  de  Pharmacie  et  de  Chimie.  July,  1865. 

MM.  Bussy  and  Buignet  communicate  a  paper  “  On  the 
Action  of  Tartaric  Acid  on  Neutral  Sulphate  of  Potash. 
From  their  experiments  it  appears  that  when  an  equivalent 
of  sulphate  of  potash  and  an  equivalent  of  tartaric  acid 
are  dissolved  in  water  and  the  solution  evaporated,  the 
alkali  becomes  equally  divided  between  the  two  acids. 
None  of  the  other  papers  call  for  notice. 
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GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

653.  P.  Carlevaris,  Genoa,  “  Producing  a  light  applic¬ 
able  to  photographic  purposes,  to  lighthouses,  and  to  other 
illuminations.”— Petition  recorded  June  20,  1865. 

1790.  A.  V.  Newton,  Chancery  Lane,  “Certain  im¬ 
provements  in  the  manufacture  of  superphosphate  of  lime 
from  guano.”  A  communication  from  G.  A.  Liebig,  Balti¬ 
more,  Ma.,  U.S.A. — July  6,  1865. 

1857.  R.  V.  Tuson,  St.  Paul’s  Road,  Camden  Town, 
“Improvements  in  the  preparation  and  preservation  of 
foods  for  animals.” — July  15,  1865. 

Notices  to  Proceed. 

765.  J.  C.  Stevenson,  South  Shields,  “Improvements 
in  the  preparation  of  hyposulphite  of  lime.” — Petition 
recorded  March  18,  1865. 

777.  R.  T.  Crawshay  and  J.  A.  Lewis,  Cyfarthfa  Iron 
Works,  Glamorganshire,  “Improvements  in  the  manu¬ 
facture  of  puddled  iron  bars  and  every  description  of 
malleable  iron.” — March  20,  1865. 

864.  F.  Le  Roy,  Saint  Saulve,  France,  “Certain  im¬ 
provements  in  non-conducting  composition  for  preventing 
the  radiation  or  transmission  of  heat  or  cold.” — March 
27,  1865. 

891.  J.  Player,  Norton,  Stockton-upon-Tees,  “Im¬ 
provements  in  furnaces  or  apparatus  for  heating  the  blast 
for  furnaces  used  in  smelting  iron,  and  for  other  furnaces.” 
— March  29,  1865. 
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899.  W.  Brookes,  Chancery  Lane,  “  A  new  or  improved 
mode  of  rapidly  reducing,  cementing,  and  melting  iron 
and  other  ores,  also  iron  slag  or  cinders,  drops,  and  scales 
or  crust,  to  produce  directly  therefrom  steel,  or  malleable, 
or  cast  iron.”  A  communication  from  J.  B.  Ilelson, 
Hautmont,  France. 

900.  A.  A.  Croll,  Coleman  Street,  “Improvements  in 
the  manufacture  of  sulphate  of  alumina.” — March  30, 1865. 

980.  G.  Davies,  Serle  Street,  Lincoln’s  Inn,  “  Improve¬ 
ments  in  the  means  of,  and  apparatus  for,  increasing  the 
illuminating  power  of  hydrocarbon  oils  and  gases.”— A 
communication  from  T.  S.  Speakman,  Camden,  New 
Jersey,  U.S.A. — April  6,  1865. 

1008.  G-.  Davies,  Serle  Street,  Lincoln’s  Inn,  “An 
improved  composition  for  preventing  the  fouling  of  ships 
and  other  vessels.” — A  communication  from  W.  B.  Davis, 
Brooklyn,  Kingscounty,  NY.,  U.S.A. — April  8,  i86<;. 

1076.  J.  Dougan,  Coed  Talon,  near  Mold,  North  Wales, 
“  Improvements  in  apparatus  for  distilling  hydrocarbons 
from  coal  schists  and  other  minerals.” — April  17,  1865. 

1159.  d Wickham,  Elizabeth  Cottage,  Bow,  and  A. 
E.  Deiss,  Bow  Bridge,  “  Improvements  in  the  manufac¬ 
ture  of  waterproof  fabrics,  and  in  apparatus  to  be 
employed  therein.” — April  25,  1865. 

1679.  Gale*  Devonshire  Terrace,  Plymouth,  “Im¬ 
provements  in  preparing  and  treating  gunpowder.”  — 
June  22,  1865. 

1690.  M.  A.  Muir  and  J.  Mcllwham,  Glasgow,  N.B., 
“  Improved  sanitary  apparatus  or  arrangements  for  pre¬ 
venting  noxious  exhalations,  such  as  arise  when  coating 
or  treating  iron  or  other  articles.”— June  24,  1865. 

1885.  G.  Nimmo,  Jersey,  New  Jersey,  U.S.A.,  “An 
improvement  in  the  mode  of  uniting  different  metals,  such 
as  iron  and  copper,  or  alloys,  to  form  compound  and 
metallic  castings.”— July  19,  1865. 


COERBSPONDENCE. 


Continental  Science. 

Paris,  August  7. 

Our  new  “  Codex”  which  has  not  been  quite  so  long  in 
preparation  as  the  British  Pharmacopoeia  was,  is  now 
completed,  and  will  soon  be  published.  It  has  been  com¬ 
piled  by  a  special  commission,  appointed  in  June,  1861, 
and  composed  of  professors  in  schools  of  medicine  and 
pharmacy,  which  included  most  of  our  authorities  on 
materia  medica  and  pharmacy.  The  book  has,  therefore, 
been  only  four  years  in  preparation.  The  last  Codex  was 
published  in  1837,  and  it  certainly  needed  revision.  The 
editors  are  under  no  fear  of  meeting  with  such  criti¬ 
cism  as  befel  the  unlucky  compilers  of  the  British  Pharma- 
copeeia.  The  Codex  is  published  by  authority,  and  must 
not  be  brought  into  contempt.  Let  it  be  noted  also  that 
the  authority  put  up  the  printing  and  publishing  to  com¬ 
petition,  and  accepted  the  lowest  tender,  that  of  MM. 
Bailliere  and  Sons. 

I  see  in  Les  Mondes  a  notice  of  the  completion  of  another 
long-expected  book  by  Professor  Goeppert,  “  On  the 
Organic  Nature  of  the  Diamond .”  The  learned  Professor 
contends  that  diamonds  cannot  have  been  produced  by 
Plutonic  action,  since  they  become  black  when  exposed  to 
a  very  high  temperature.  He  considers  their  Neptunian 
origin  proved  by  the  fact  they  have  often  on  the  surface 
impressions  of  grains  of  sand,  and  sometimes  of  crystals, 
showing  that  they  have  once  been  soft.  Moreover,  they 
are  sometimes  found  to  enclose  other  crystals,  germs  of 
fungi,  and  even  vegetable  structure  of  a  higher  origin. 
These  facts  would  lead  to  the  belief  that  diamonds  are 
really  the  final  product  of  the  decomposition  of  vegetable 
substances.  If  so,  some  people,  may  regret  that  you  are 
using  up  your  coal-fields  so  fast,  since,  if  sufficient  time 
were  allowed,  the  black  diamonds  might  change  to  white 
and  real  jewels. 
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I  may  mention  here  that  the  Abbe  Moigno  has  com¬ 
menced  to  publish  the  monthly  review  of  scientific  progress 
which  he  delivers  at  the  rooms  of  the  Society  d’Encourage- 
ment.  Any  one  who  does  not  read  Les  Mondes  (and,  I 
may  add,  the  Chemical  News)  would  do  well  to  subscribe 
for  the  work,  which  is  published  exceedingly  cheap,  and 

will  be  issued  immediatelv  after  each  conference.  The 

* 

reader  will  gain  a  good  idea  of  what  is  done  in  France 
month  by  month  in  the  practical  applications  of  science  in 
the  industrial  arts,  although,  if  continued  as  this  first 
number,  they  will  gain  no  notion  of  the  charming  vivacity 
of  the  learned  and  spirituel  abbb. 

I  do  not  remember  to  have  mentioned  that  M.  Wurtz 
has  been  selected  by  the  Academy  for  the  biennial  prize 
of  the  Institute.  A  botanist,  an  engineer,  and  a  chemist 
were  presented  by  the  several  sections,  but  the  ballot  was 
eventually  in  favour  of  M.  Wurtz,  who  gained  28  votes, 
the  botanist,  M.  Thliret,  gaining  22.  M.  Dupuy  de  Lome, 
the  engineer,  was  nowhere.  No  one,  I  imagine,  will  con¬ 
test  M.  Wurtz’ s  claims  to  the  honour  and  the  money,  but 
he  has  already  been  fortunate  enough  to  obtain  the  Jecker 
prize  twice,  once  in  i860,  and  again  this  year,  as  you 
made  known  in  the  Chemical  News. 

I  ought  also  to  have  mentioned  the  sudden  decease  of 
M.  O.  Reveil,  one  of  our  most  industrious  writers  on 
pharmacy  and  toxicology,  whose  Annuaire  Pharmaceutique 
for  last  year  has  just  appeared.  Without  being  brilliant, 
he  was  a  painstaking,  careful  experimenter,  and  a  lucid 
writer,  who  has  done  good  service,  and  is  much  regretted 
by  his  friends  and  colleagues  at  the  School  of  Pharmacy. 

I  told  you  last  year  that  a  Berlin  doctor  attributed  the 
presence  of  cholera  in  Europe  to  the  misgovernment  of 
India  by  the  English.  The  Berlin  doctor,  perhaps,  is 
not  alone  in  the  opinion,  for  M.  Bonnafont,  a  doctor  at 
Arras,  has  just  published  a  pamphlet  in  which  he  suggests 
some  rather  extensive  drainage  works  to  the  Indian 
Government.  His  pamphlet  is  entitled, — “  A  Memoir  on 
the  Necessity  for  Rendering  Healthy  Marshy  Countries 
in  general,  but  especially  those  watered  by  the  Delta  of 
the  Ganges,  as  the  only  Effectual  Means  of  Preventing 
Invasions  of  Cholera.”  Sir  Charles  Wood,  perhaps,  will 
have  time  to  read  M.  Bonnafont's  pamphlet  before  Parlia¬ 
ment  meets. 


MISCELLANEOUS. 


JjJuty  01a  Fat«nt  Medicines. — -It  is  shown  by 
an  official  document  that  in  the  year  ending  March  31 
last  the  duty  on  patent  medicines  produced  as  much  as 

55,3 3 3^-  °s-  4ld- 

Suspected  JPofsouiug’.  —  A  young  woman  who 
seems  to  have  been  under  medical  treatment  for  some 
time  was  admitted  to  St.  George’s  Hospital  on  the  19th 
July  with  all  the  symptoms  of  arsenical  or  antimonial 
poisoning,  and  she  died  the  next  day.  Dr.  Barclay  made 
a  post-mortem  examination  of  the  body,  and  found  no 
natural  cause  for  the  symptoms  under  which  the  deceased 
had  laboured  ;  the  stomach  was  in  a  state  of  extraordi¬ 
nary  congestion,  and  he  was  led  to  the  conclusion  that 
the  girl  had  died  from  poison — either  antimony  or  arsenic. 
The  Secretary  of  State  was  communicated  with,  and  he 
ordered  that  the  services  of  Dr.  Swayne  Taylor  should 
be  called  in  for  a  scientific  analysis  to  be  made  of  the 
viscera  of  the  deceased.  At  the  inquest  Dr.  Alfred  S. 
Taylor,  Professor  of  Medical  Jurisprudence  at  Guy’s 
Hospital,  said  he  received  a  jar  containing  the  stomach, 
&c.,  of  the  deceased  on  last  Friday.  The  stomach  bad 
been  opened.  He  examined  the  parts  soon  after.  The 
stomach  and  intestines  were  very  much  putrefied,  and  he 
could  not  form  any  opinion  of  their  state  at  the  time  of 
death.  He  analysed  them  to  ascertain  if  there  was  any 
arsenic  or  antimony  present  in  them.  The  result  showed 
that  there  was  no  trace  of  either.  He  therefore  con- 
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eluded  that  the  deceased  had  not  taken  any  dose  of 
either  of  these  poisons  for  at  least  three  weeks  before  her 
death.  In  his  opinion,  therefore,  her  death  could  not 
have  arisen  from  poison.  The  symptoms  mentioned  by 
Dr.  Barclay  were  just  such  as  antimony  or  arsenic  would 
cause  ;  but  the  result  of  the  analysis  showed  that  those 
poisons  were  not  administered.  Death  could  only  be 
attributed  to  those  poisons  when  traces  of  them  were 
found.  Dr.  Barclay  said  that,  after  hearing  the  result 
of  the  analysis,  he  could  only  attribute  the  deceased’s 
death  to  natural  causes.  Dr.  Taylor,  in  answer  to  the 
coroner,  said  that  Professor  Rudersdorf,  of  Holland,  took 
part  in  the  analysis,  and  he  was  of  the  same  opinion  as 
witness — that  no  arsenic  or  antimony  could  have  been 
taken  by  her  for  weeks  before  her  death,  and  therefore 
they  could  not  have  caused  death.  The  coroner  having 
summed  up,  the  jury  returned  a  verdict  of  “  Death  from 
natural  causes.” 

TBie  Case  of  Meputed  3Poi soiling’  Rsy  Atropine. 

— The  trial  of  Mr.  Sprague  took  place  at  Exeter  on  the 
first  of  this  month.  We  give  only  Mr.  Herapath’s 
evidence.  He  said  :  I  am  a  professor  of  chemistry,  re¬ 
siding  at  Bristol.  On  the  1 9th  July  1  received  a  wooden 
box,  corded  and  sealed.  The  seals  were  intact.  In  the 
box  was  a  pie-dish,  which  I  produce,  with  its  contents. 
There  is  in  it  the  fore  leg  of  a  rabbit  and  a  small  piece  of 
beef.  The  meat  when  I  received  it  was  not  putrid.  When 
meat  is  cooked  it  decomposes  in  a  different  way.  While 
the  albumen  is  in  a  soluble  state  you  get  sulphuretted 
hydrogen  and  ammonia  liberated ;  when  the  albumen 
becomes  solid  by  cooking,  the  meat  dries  like  a  mummy 
and  becomes  covered  with  mould,  which  is  not  poisonous. 
In  the  box  was  also  a  jar  with  vomit  and  a  parcel  of 
flour.  I  first  wrote  for  the  symptoms  to  give  me  some 
clue  as  to  the  mode  I  should  pursue  ;  but  before  I  had 
the  answer  I  received  a  letter  stating  that  it  was  right 
I  should  know  that  a  mustard  emetic  had  been  given  to 
one  party,  and  sulphate  of  zinc  and  ipecacuanha  to  the 
others.  Before  I  received  that  I  had  intended  to  begin 
with  the  vomit.  I  received  letters  from  Dr.  Gervis  and 
Mr.  Caunter,  clerk  to  the  magistrates,  dated  July  18,  in 
which  the  former  said  he  believed  the  parties  had  suf¬ 
fered  from  some  vegetable  narcotic  poison,  such  as  atro¬ 
pine  or  morphine.  Witness  then  stated  in  great  detail 
the  course  he  pursued  in  his  analysis  of  the  matter  which 
he  had  obtained  by  introducing  the  leg  of  the  rabbit 
into  dilute  hydrochloric  acid,  and  allowing  it  to  soak 
therein,  in  order  that  any  narcotic  poison  in  the  rabbit 
might  be  dissolved  out.  The  tests  he  had  used,  he  said, 
he  had  applied  also  to  a  solution  of  atropine  which  he 
himself  made,  and  with  precisely  similar  results.  Mr. 
Herapath  continued — I  have  no  doubt  whatever  that 
there  was  atropine  in  the  contents  of  the  pie.  I  have 
Mso  examined  the  vomit,  and  though  the  indications  were 
not  so  good,  I  have  no  moral  doubt  there  was  atropine 
there.  There  was  none  in  the  flour  ;  but  I  obtained  some 
from  the  scrapings  of  the  surface  of  the  leg  of  the  rabbit. 
If  a  rabbit  had  died  from  taking  atropine  I  should  not 
expect  to  find  the  poison  in  the  surface  of  the  leg,  but 
in  the  liver  and  stomach.  In  the  present  case  I  should 
expect  to  find  it  in  the  brain  and  the  sheath  of  the  spinal 
marrow.  Cross-examined  :  If  the  rabbit  had  eaten  of 
belladonna  I  should  have  expected  to  find  the  poison  in 
the  liver  and  the  brain.  I  have  found  both  metallic  and 
vegetable  poisons  in  the  livers  of  animals.  All  parts  of 
the  belladonna  plant,  I  believe,  are  poisonous.  I  have 
heard  of  dogs  eating  grass,  but  never  belladonna.  I  have 
never  heard  of  any  animals  but  goats  eating  hemlock,  and 
I  do  not  know  what  the  effect  on  them  is.  I  received  the 
matters  on  the  Wednesday,  but  I  did  not  find  the  atropine 
until  the  Sunday  ;  I  had  twenty  or  thirty  experiments  to 
go  through.  I  had  to  satisfy  myself  that  I  was  right, 
and  the  first  thing  to  do  was  to  separate  all  foreign  matters 
from  the  poison.  The  first  object  of  a  toxicologist  is  to 


eliminate  the  poison.  I  had  first  of  all  to  find  what  sub¬ 
stances  were  with  the  poison,  and  then  to  take  the  proper 
solvents  to  remove  those  matters.  I  wrote  to  be  supplied 
with  the  symptoms — as  I  always  do— immediately  I  re¬ 
ceived  the  box.  If  I  had  not  had  the  symptoms  I  should 
have  had  a  great  deal  more  difficulty'  in  finding  the 
poison.  Perhaps  I  should  not  have  found  it  at  all.  The 
poisons  are  divided  into  several  classes,  and  the  symptoms 
would  show  me  which  of  these  classes  I  should  test  for. 
It  would  be  useless  for  me,  as  there  are  at  least  200 
poisons,  to  commence  a  series  of  experiments  which 
might  exhaust  the  material  long  before  I  had  finished  the 
tests.  In  the  interval  between  the  Wednesday  and  the 
Sunday  my  tests  gave  me  indications  of  one  of  the  three 
cerebro-spinal  poisons — atropine,  daturia,  and  aconitina 
— but  the  matter  was  not  sufficiently  clear  of  foreign 
mixture  to  be  quite  certain.  Atropine  and  daturia, 
though  prepared  from  different  plants,  are  the  same  poison. 
I  believe  atropine  has  never  been  eliminated  from  an 
animal  substance  before.  It  has  never  been  communicated 
before  to  the  scientific  world,  but  it  is  now  through  my 
evidence,  and  I  shall  be  put  on  my  trial  quite  as  much 
as  the  prisoner.  The  poison,  I  think,  must  have  been  put 
in  the  pie  while  making,  or  on  something  that  was  put 
in  the  pie.  I  cannot  say  whether  it  was  put  in  before  or 
after  the  pie  was  cooking.  The  crust  might  have  been 
lifted  while  it  was  hot,  and  the  atropine  put  in;  but  my 
idea  is  that  it  was  put  in  before  the  pie  was  cooked,  and 
dissolved  in  the  cooking. 

The  cross-examination  of  Professor  Herapath  was  pro¬ 
tracted  to  a  great  length,  but  without  eliciting  anything 
more  of  a  material  character,  or  shaking  the  learned  gen¬ 
tleman’s  positive  testimony  that  there  was  atropine  in  the 
pie.  The  prisoner  was  acquitted.  In  reference  to  this 
case  Dr.  Ogle  has  written  to  the  Tunes  mentioning  some 
experiments  of  Bunge,  who  found  that  rabbits  could 
feed  on  belladonna  leaves  without  being  poisoned. 

To  fPs’cvosit  Oalicsa  Barrels  from  Colouring’ 
(Spirit. — Dissolve  one  part  of  ammonia  alum  and  two 
parts  of  sulphate  of  iron  in  100  parts.  Well  wash  the 
casks  with  this  solution  boiling  hot,  and  allow  them  to 
stand  for  24  hours.  Then  rinse  out  the  casks  well,  dry 
them,  and  finally  give  them  a  washing  with  a  thin  solu¬ 
tion  of  silicate  of  soda. —  Chem.  Cent.  Blatt.,  No.  25,  p.  400. 

mercurialise*!  Collodion. — The  following  applica¬ 
tion  is  recommended  for  venereal  wrarts : — Bichloride  of 
mercury',  25  centigrammes  ;  collodion,  52  grammes.  The 
bichloride,  in  fine  powder,  is  shaken  up  with  the  collodion, 
and  the  mixture  is  applied  with  a  camel’s  hair  brush.  One 
or  two  applications  will  effect  a  complete  cure. 


ANSWERS  TO  CORRESPONDENTS. 


***  In  publishing  letters  from  our  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we 
do  not  agree. 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editob, 
and  Advertisements  and  Business  Communications  to  the  Publish ek,  at 
the  Office,  1,  Wine  Office  Court,  Fleet  Street,  London,  E.C.  Private 
letters  for  the  Editor  must  be  so  marked. 


Vol.  XI.  Of  the  Chemical  News,  containing  a  copious  Index,  is  now 
ready,  price  ns.  od.,  by  post,  11s.  6d.,  handsomely  bound  in  cloth, 
gold-lettered.  The  cases  for  binding  may  be  obtained  at  our  Office, 
price  is.  6d.  Subscribers  may  have  their  copies  bound  for  2s.  6d.  if 
sent  to  our  Office,  or,  if  accompanied  by  a  cloth  case,  for  is.  Vols.  I. 
and  II.  are  out  of  print.  All  the  others  are  kept  in  stock.  Vol.  XII. 
commenced  on  July  7,  1865,  and  will  be  complete  in  26  numbers. 


IV.  J.  Grey. — A  table  for  making  the  calculations  is  given  in  Mr. 
Greville  Williams’  “  Chemical  Manipulations.” 

T.  C.  (Bury). — Sulphate  of  lime  is  generally  obtained  in  .that  form 
from  acid  solutions. 

J.  H.—  Common  salt  is  often  used  for  the  purpose,  and,  we  believe, 
answers. 

Received.— Mr.  N  ewland,  F.  C.  S. -shall  appear  next  week ;  D. ;  E.W.P. 


CfTEMTCAX  News,! 
Aug.  18,  1865.  / 
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Reactions 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTEY. 


Experiments  on  the  Precipitation  of  Phosphoric 

Acicl  as  Phosphomolyhdate  of  Ammonia ,  by  Dr.  R. 

Fresenius.* 

The  author  lias  studied  the  influence  of  various  reagents 
on  the  estimation  of  phosphoric  acid  by  precipitation  as 
phosphomolyhdate  of  ammonia,  and  has  come  to  the  fol¬ 
lowing  conclusions : — His  experiments  were  made  with 
the  same  solution  of  phosphate  of  soda,  10  c.c.  of  which 
precipitated  and  weighed  as  pyrophosphate  of  magnesia 
gave  as  a  mean  0-0209  of  phosphoric  acid.  The  deter¬ 
minations  with  the  molybdenic  solution  were  controlled 
by  a  re-determination  of  the  phosphoric  acid  in  the  pre¬ 
cipitate  as  pyrophosphate  of  magnesia. 

Ten  c.c.  of  the  phosphate  of  soda  solution  precipitated 
by  the  molybdenic  solution  gave  0-0206  phosphoric  acid, 
or  99  per  cent,  of  the  amount  really  present. 

Nitric  acid,  even  when  in  very  large  excess,  the  author 
found  not  to  interfere  with  the  result. 

Hydrochloric  acid,  when  in  large  excess,  partially  or 
even  completely  hinders  the  precipitation.  When  the 
amount  of  the  acid  is  as  low  as  3-3  per  cent,  of  the 
liquid,  the  result  comes  near  the  truth,  but  is  always 
too  low. 

The  simultaneous  presence  of  much  nitric  and  hydro¬ 
chloric  acid  completely  prevents  the  precipitation. 

Sulphuric  acid,  perchloride  of  iron,  and  chloride  of 
aluminium,  have  but  little  influence  on  the  amount  of 
precipitate.  Thus  the  xo  c.c.  of  phosphate  of  soda 
solution,  as  above,  gave,  in  the  presence  of  sulphuric 
acid,  0-0208  of  phosphoric  acid,  and  in  a  second  experi¬ 
ment  0*0205.  With  perchloride  of  iron  the  same  amount 
of  phosphate  of  soda  solution  gave  0-0207  phosphoric 
acid.  The  pyrophosphate  of  magnesia  solution  obtained 
from  this  precipitate  showed  a  trace  of  iron  with  sulpho- 
cyanide  of  potassium. 

In  the  presence  of  a  considerable  proportion  of  sal- 
ammoniac  the  amount  of  precipitate  wras  always  a  little 
too  low;  as  was  the  case  when  the  solution  was  much 
diluted. 

The  author  made  another  series  of  experiments. 
A  solution  in  which  the  amounts  of  iron  and  aluminium 
greatly  exceeded  the  proportion  of  phosphoric  acid,  as 
when  the  acid  is  estimated  in  a  hydrochloric  extract  of  a 
soil.  He  prepared  a  solution  that  contained  in' a  litre 
20  grammes  of  iron,  as  chloride,  2  grammes  of  alu¬ 
minium,  as  chloride,  and  o*oi  gramme  of  phosphoric 
acid.  By  the  direct  precipitation  of  100  c.c.  of  this 
solution  with  the  molybdenic  solution,  0-00991  of  phos¬ 
phoric  acid  was  obtained.  100  c.c.  of  the  same  solution 
evaporated  to  dryness  on  a  water-bath,  and  the  residue 
dissolved  in  the  smallest  amount  of  nitric  acid,  also  gave 
0.00991  of  phosphoric  acid.  100  c.c.  evaporated,  and 
the  residue  dissolved  in  the  least  possible  amount  of 
hydrochloric  acid,  gave  only  0-00972  phosphoric  acid. 

The  above  results  will  serve  to  guide  analysts  in  the 
use  of  the  process  mentioned  for  determining  phosphoric 
acid.  We  ought  perhaps  to  state  that  the  author  pre¬ 
pares  his  molybdic  solution  by  dissolving  one  part  of 
molybdic  acid  in  four  parts  of  ammonia,  sp.  gr.  0*96, 
and  adding  to  the  solution  fifteen  parts  of  pure  nitric 
acid,  sp.  gr.  1*2.  In  making  the  determinations,  the 
phosphoric  and  molybdic  solutions  are  mixed  hot,  and  are 


of  Gelatine . 


kept  at  65°  C.  for  six  hours,  and  then  allowed  to  stand 
for  twenty-four  hours.  The  precipitate  is  then  collected 
on  a  filter  and  washed  with  equal  parts  of  the  molybdic 
solution  and  water. 


Reactions  of  Gelatine ,  by  M.  Carey  Lea,  Philadelphia 

I  HAVE  been  occupied  at  times  for  some  j'ears  past  with, 
the  study  of  this  very  interesting  substance,  and  propose 
here  to  describe  a  new  reaction  which  I  have  observed, 
and  which  constitutes,  I  believe,  the  first  coloured  reac¬ 
tion  described  as  produced  between  pure  gelatine  and  a 
perfectly  colourless  reagent.  It  is  true  that  the  precipi¬ 
tate  produced  in  gelatine  solutions  by  gallotannic  acid  is 
much  deeper  in  colour  than  the  precipitant.  But  the 
straw  yellow  colour  of  gallotannic  acid  naturally  leads 
to  the  expectation  of  coloured  combinations,  whereas  in 
the  case  I  am  about  to  mention,  the  precipitant  is  colour¬ 
less,  and  the  production  of  a  marked  colour  seems  to 
point  to  a  more  complete  action  than  that  of  simple  com¬ 
bination. 

When  a  piece  of  gelatine  is  dropped  into  an  acid  solu- 
tion  of  pernitrate  of  mercury,  it  gradually  assumes  a 
strong  red  colouration,  and  after  a  time  dissolves  in  it 
completely,  at  ordinary  temperatures,  to  a  fine  red  solu¬ 
tion.  This  solution  deepens  a  little  if  boiled  for  some 
minutes. 

By  chlorate  of  potash  the  hot  solution  is  quickly  de¬ 
colourised,  and  passes  to  a  pale  dirty  yellow. 

This  red  colouration  seems  to  require  a  certain  amount 
of  time  for  its  production,  which  cannot  be  replaced  by 
heat.  If  a  piece  of  gelatine  be  immersed  in  the  solution 
of  protonitrate  and  boiled  for  some  minutes  it  is  dis¬ 
solved,  but  the  solution  thus  obtained  is  not  red,  but 
yellowish. 

It  is  to  be  regretted  that  the  reaction  here  described 
is  not  more  delicate.  It  is  only  striking  when  tolerably 
strong  solutions  of  gelatine  are  employed.  When  the 
solution  is  very  weak,  as,  for  example,  if  the  gelatine 
constitutes  only  one-half  of  1  per  cent,  of  the  mixed 
liquids,  the  limit  of  the  delicacy  of  the  test  is  reached. 
Such  a  solution  by  standing  twenty-four  hours  exhibits 
a  light  but  distinct  pink  colour.  Although  this  delicacy 
is  not  what  may  be  desired,  still  colloid  organic  sub¬ 
stances  are  so  comparatively  difficult  of  qualitative  de¬ 
tection  as  a  general  thing,  that  the  method  is  not  without 
value. 

The  experiment  was  next  extended  to  meta-gelatine. 
A  neutral  meta-gelatine  was  prepared  in  the  following 
manner  : — 

Gelatine  was  set  to  swell  in  cold  saturated  solution  of 
oxalic  acid,  and  then  a  moderate  heat  was  applied  for  a 
sufficiently  long  time  for  the  mass  to  remain  quite  fluid 
when  cold.  It  was  then  agitated  with  precipitated  car¬ 
bonate  of  lime  until  the  whole  of  the  oxalic  acid  was  got 
rid  of.  Meta-gelatine  prepared  in  this  way  was  kept 
for  months  in  a  corked  phial,  in  a  warm  room,  without 
showing  any  disposition  to  putrefy.  It  was  almost  as 
fluid  as  water ;  perfectly  neutral,  and  almost  insipid  to 
the  taste. 

With  this  meta-gelatine,  the  red  colouration  wgs  pro¬ 
duced  even  more  decidedly  than  with  ordinary  gelatine, 
'file  addition  of  the  acid  solution  of  pernitrate  of  mercury 
produced  at  first  a  whitish  flocculent  precipitate,  which, 
by  standing,  acquired  a  strong  red  colour,  as  did  the 
supernatant  liquid. — American  Journal  of  Science  and 
Arts ,  vol,  xi.,  No.  118. 


*  Abstract  from  Zeitschrift  filr  Analyt.  Chem.,  No.  4,  1864,  p.  447, 

Vol.  XII.  No.  298.— Avgvs?  18,  1865. 
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Supposed  Nature  of  Air  prior  to  the  Discovery  of  Oxygen,  j  Cl™ciAs'  fslT' 


On  the  Supposed  Nature  of  Air  prior  to  the  Discovery 
of  Ox y yen,  by  George  F.  Hodwell,  F.C.S. 

( Continued  from  page  64.) 

In  the  17th  experiment  Boyle  describes  the  way  he 
adopted  to  determine  the  degree  of  exhaustion  of  a  re¬ 
ceiver.  In  his  first  attempts  lie  placed  a  securely  closed 
bladder  containing  a  small  quantity  of  air  in  the  receiver 
to  be  exhausted,  and  considered  the  exhaustion  good 
when  the  bladder  was  fully  inflated.  He  afterwards 
measured  the  exhaustion  by  a  small  U  tube,  closed  at 
one  end,  which  was  filled  with  mercury,  and  a  small 
bubble  of  air  then  passed  into  the  closed  end.  The  tube 
was  placed  in  the  vessel  to  be  exhausted,  and  the  rare¬ 
faction  judged  of  by  the  expansion  of  the  bubble  of  air. 

Experiment  18.  “About  an  easie  wray  to  make  the 
pressure  of  the  air  sensible  to  the  touch  of  those  who 
doubt  it.”  In  order  to  effect  this,  Boyle  constructed  a 
small  brass  receiver  of  the  form  of  a  truncated  cone,  open 
above  and  below  ;  the  upper  orifice  was  1^  inch  diameter, 
and  the  lower,  which  stood  on  the  air  pump  plate,  2^ 
inches.  “  The  person,”  he  writes,  “  that  would  not  believe 
the  pressure  of  the  air  to  be  near  so  considerable  as  was 
represented  was  bidden  to  lay  the  palm  of  his  hand  upon 
the  upper  orifice,  and  being  ordered  to  lean  a  little  upon 
if,  that  so  the  lower  part  of  his  hand  might  prove  a  close 
cover  to  the  receiver,  one  exsuction  of  the  air  was  made 
by  help  of  the  pump ;  and  then  upon  the  withdrawing 
of  the  greatest  part  of  the  pressure  of  the  internal  air, 
that  before  counterbalanced  that  of  the  external,  the 
hand  being  left  alone  to  support  the  weight  of  the 
ambient  air,  would  be  pressed  inwards  so  forcibly  that, 
though  the  stronger  sort  of  men  were  able  (though  not 
without  much  adoe)  to  take  off  their  hands,  yet  the 
weaker  sort  of  tryers  could  not  do  it  (especially  if  by  a 
second  suck  the  little  receiver  were  better  exhausted), 
but  were  fain  to  stay  for  the  return  of  the  air  into  the 
receiver  to  assist  them.” 

Experiment  3 1 .  A  magnet  was  loaded  with  the  utmost 
w  eight  it  could  carry.  It  was  then  introduced  into  a 
receiver.  On  exhausting,  the  weight  still  continued  to 
be  supported. 

Experiment  32.  A  small  brass  syringe  was  taken,  and 
the  piston  forced  to  the  bottom  of  it,  the  orifice  of  the 
syring  was  then  closed  securely;  when  the  piston  was 
raised,  great  resistance  was  felt,  and  on  releasing  it  the 
pressure  of  the  air  of  course  caused  it  to  return  to  its 
former  position.  It  was  now  placed  in  a  receiver,  and 
the  piston  handle  placed  in  communication  with  the 
stopper  of  the  receiver  by  a  piece  of  string,  so  that  by 
turning  the  stopper  the  string  was  shortened,  and  the 
piston  consequently  raised  ;  when  the  receiver  was 
exhausted,  the  piston  was  easily  raised  to  the  top  of  the 
syringe,  when  jt  was  kept  in  that  position,  and  un¬ 
admitted,  the  piston  was  immediately  impelled  to  the 
bottom  of  the  syringe,  and  the  string  which  held  it  was 
broken.  The  above  experiment  was  varied  by  suspending 
a  closed  syringe  in  the  air  pump  receiver  by  its  piston 
rod,  and  attaching  a  weight  to  the  barrel  not  sufficient 
to  draw  it  down— in  other  words,  not  sufficient  to  over¬ 
come  the  pressure  of  the  air  on  the  area  of  the  piston. 
On  exhausting,  the  barrel  immediately  descended,  and 
when  air  was  admitted  it  rose  to  its  former  position, 
dragging  up  the  weight  with  it. 

Experiment  34.  A  syiinge  was  placed  in  a  receiver  in 
such  a  manner  that  its  piston  could  be  raised  when  the 
receiver  was  exhausted ;  a  glass  tube  was  fitted  to  its 
nozzle,  and  its  lower  orifice  caused  to  dip  into  mercury  ; 
on  exhausting,  and  raising  the  piston,  the  mercury  was 


observed  not  to  follow  it,  but  when  air  was  admitted  it 
immediately  rose  to  the  piston. 

Experiment  3  5.  A  cupping  glass  was  attached  to  the 
palm  of  a  person’s  hand  by  the  usual  method  ;  the  hand 
was  then  made  to  act  as  a  cover  to  a  small  receiver ;  on 
exhausting,  the  cupping  glass  fell  down. 

Experiment  40.  Some  small  feathers  were  detached 
from  the  top  of  a  tall  receiver ;  before  exhaustion  they 
fell  slowly,  and  wavered  in  their  course  ;  after  exhaust¬ 
ing  the  receiver,  they  fell  “  like  a  dead  weight.” 

Experiment  43.  Sugar  was  submitted  to  friction  in 
an  exhausted  receiver,  and  was  found  to  emit  light  as 
readily  as  in  air. 

Experiment  45.  In  order  to  ascertain  whether  heat 
could  be  produced  by  friction  in  an  exhausted  receiver, 
a  concave  piece  of  brass  was  fixed  to  the  air  pump  plate, 
a  convex  piece  of  the  same  metal  was  connected  with  a 
rod  which  passed  air-tight  through  the  cover  of  the 
receiver,  and  could  be  turned  by  a  handle,  when  the  two 
surfaces  were  rubbed  together  in  vacuo,  a  considerable 
amount  of  heat  was  found  to  be  produced. 

Experiment  46.  Quicklime  was  slaked  in  an  exhausted 
receiver,  and  heat  was  found  to  be  produced  as  readily 
as  when  it  was  slaked  in  air. 

With  this  experiment  we  conclude  our  notice  of 
Boyle’s  second  pneumatical  treatise;  there  are  altogether 
fifty  experiments,  of  these  we  have  noticed  the  most 
important,  omitting  those  which  are  only  slightly 
modified  forms  of  experiments  described  in  the  former 
treatise. 


PHARMACY,  TOXICOLOGY,  &c- 

On  Tobacco ,  by  Ferdinand  F.  Mayer,  of  New  York. 
Numerous  as  have  been  the  essays  published  both  on 
the  chemical  and  the  therapeutical  relations  of  Nicotiana 
Tabcicum  and  its  narcotic  principle,  they  refer  for  the 
greater  part  to  the  leaf  of  the  usual  brown  colour  and 
well-known  irritating  ammoniacal  odour,  which  is  the 
form  officinal  in  all  Pharmacopoeias  ;  for,  though  uni¬ 
versally  cultivated,  the  plant  is  never  prepared  specially 
for  application  in  medicine  like  other  narcotics,  partly 
because  of  the  commercial  article  being  still  more  readily 
obtainable,  but  in  yet  greater  measure,  because  the  fresh 
and  the  dried  green  leaves  have  very  generally  been  con¬ 
sidered,  if  not  devoid,  to  be  at  least  of  very  feeble 
developed  medicinal  virtues.  Only  those  of  another 
species,  N  rustica,  are  occasionally  used  fresh  as  an  ex¬ 
ternal  application,  and  are,  or  were  formerly  officinal  in 
some  European  Pharmacopoeias. 

There  is  so  striking  a  difference  in  many  of  the  outer 
properties  of  the  officinal  plant,  in  the  green  and  the 
cured  condition,  as  to  offer  in  itself  some  grounds,  for 
what  was  formerly  universally  and  is  even  now  very 
generally  believed,  that  the  volatile  alkaloid  on  which 
the  activity  of  brown  tobacco  is  supposed  to  depend  was 
not  present  as  such  in  the  living  plant,  but  that  it  is  a 
posthumous  product  formed  entirely  or  partly  during- 
that  incomplete  fermentation  which  it  undergoes  in  the 
hands  of  the  cultivator,  the  “  bulking”  of  tobacco.  For, 
the  fresh  plant  possesses  none  of  the  peculiar  heavy 
odour  of  the  other  narcotics.  Nor  is  the  dried  leaf  much 
more  pungent  than  a  common  herb.  Its  infusion,  like 
the  fresh  juice,  has  an  acid  reaction,  and  contains  no 
ammonia.  Its  colour  is  pale  green,  with  here  and  there 
some  brownish  patches  ;  but  the  taste  is  decidedly  acrid, 
and  certainly  only  differs  from  that  of  the  commercial 
article  by  the  absence  of  free  ammonia.  It  also  contains 
a  large  proportion  of  nicotitia  in  combination. 


Chejscal  News,) 
Aug.  18,  1SG5.  j 


On  Tobacco 


75 


This  had  been  pointed  out  as  early  as  1809  by  Vau- 
quelin,  in  the  report  made  by  him  with  Jiobiquet.  and 
U.S.  Consul  Warden.  It  was  again  shown  to  be  present 
by  Posselt  and  lleimann,  in  1831,  in  plants  of  several 
species  grown  near  Heidelberg,  and  again  in  1836  by 
Henry  and  Boutron-Charlard ;  and  in  1831  A.  Buchner, 
sen.,  prepared  some  nicotina  from  the  seeds.  Lastly, 
our  excellent  Proctor,  in  1858,  proved  without  doubt 
the  presence  of  the  alkaloid  at  least  in  the  fresh 
leaves  ;  and  the  authority  on  whose  credit  the  origin 
by  fermentation  had  been  maintained,  corrected  the 
statement  made  there  as  early  as  1844,  upon  the 
occasion  of  a  paper  on  tobacco  smoke  by  A.  Melsens,  in 
a  note  to  which  ( Annalen  der  Chemie  tend  Phannacie, 
vol.  49,  p.  359)  Liebig  mentions  that  “at  the  Giessen 
Laboratory  not  inconsiderable  quantities  of  the  alkaloid 
had  been  obtained  from  the  fresh  plant.” 

With  such  evidence  the  presence  of  nicotina  in  the 
plant,  through  its  various  stages,  may  be  accepted  as 
satisfactorily  proved.  Yet  Mr.  Proctor  suggested  that 


the  matter,  especially  in  regard  to  the  seed,  be  again 
made  the  subject  of  research,  and  since  this  investiga¬ 
tion  has  been  undertaken  by  me,  fresh  interest  has  been 
imparted  to  it  by  the  publication  of  a  paper  on  the  same 
subject  in  the  Vierteljahresschrift  fur  Phannacie  of 
April  last.  The  author  of  this  essay  found  a  volatile 
principle,  which  on  the  strength  of  its  odour  he  assumes 
to  be  trimethylina  (pseudo-propylamin,)  said  to  have  ori¬ 
ginated  from  a  fermentable  substance  contained  in  the 
seed,  and  he  believes  that  Buchner  mistook  a  mixture  of 
ammonia  and  trimethylina  for  nicotina. 

In  order  to  avoid,  if  possible,  errors  arising  from  le- 
liance  upon  such  deceptive  characteristics  as  odour,  and 
because  in  the  examination  of  the  plant  at  least  two  bases 
are  met  with  possessing  a  pungent  and  somewhat  similar 
odour,  I  have  made  use,  besides  the  usual  distinction 
resting  on  the  percentages  of  platinum  in  the  double 
salts  of  the  volatile  bases,  of  the  following  tabic  founded 
on  previous  and  new  observations  of  Nessler,  Winckler, 
Proctor,  myself,  and  others:-  — 


Principal  Reactions  of  the  Medicinal  T  olatile  Bases. 


(to.  =  watery  solution;  s.  =  salts,  or  acid  solutions  ) 


Reagents  added  to 


Ammonia. 


Iodine  in  Iodide  of  j 
Potassium  .  . 


'Tannic  Acid 


Chloride  of  Mercur 


Iodoh  yd  car  gyrate  of 
Potassium 


1 


Acetate  of  Lead * 


Nitrate  of  Silver 


Chloride  of  Gold, 

Chloride  of  Platinum] 
Density  and  Sola-  ( 
hility  .  .  .  j 


>0.  Decolorised. 
s.  No  change. 

to.  No  precipitate. 
s.  Precipitate  of 
tannin  if  concen¬ 
trated. 

w.  White  precipi¬ 
tate. 

s.  No  precipitate  ; 
with  caustic  KO 
orange  to  brown 
precipitate. 
ic.  White  to  yellow 
precipitate,  solu¬ 
ble  in  excess. 


to.  Brownish-black. 


w.  Reddish  -  yellow- 
precipitate. 


Trimethylina. 


Anilina. 


Nicotina. 


ic. 


and  s.  Orange- Brown  solution  ;  w.  and  s.  Brownish 


coloured  precipi-!  afterwards  a  pre- 
tate.  |  cipitate,  or  none. 

Neutral  and  alka-  No  precipitate, 
line  solutions  ;| 
white,  curdy  pre-j 
cipitate. 

to.  White  precipi-  No  precipitate, 
tate. 

■s.  A  loose  mass  of  to.  Solution ;  white 
pale  yellow  crys-j  precipitate,  solu- 
tal~,  very  soluble  ble  in  excess  and 
in  excess  of  iodide  in  KI,  reproduced 
of  potassium,!  by  KO,  but  re- 
and  caustic  KO  ;j  dissolved  by  ex- 


red  precipitate. 

Whitish  precipi¬ 
tate,  soluble  in 
acids. 


Conia. 


w.ands.  Tale  brown¬ 
ish  -  red  prccipi- 
tate. 

White  precipitate, 
soluble  in  tannic 
and  other  acids. 


Lobelina. 


10.  and  s.  Brownish 
red  precipitate. 

White  precipitate, 
soluble  in  tannin 
and  ammonia. 


%o.  White  precipi-  to.  White  precipi-  to.  No  precipitate. 


decomposed  by 
shaking  with 
water. 

to.  Precipitatewhich 
re-dissolves  in  ex¬ 
cess. 

ic.  Greyish,  soluble 
in  nitric  acid. 


cess  of  the  same. 


No  precipitate. 


to.  Greyish  -  yellow,  to.  No  precipitate, 
insoluble  in  hy- 1 
drochloric  acid. 


Very  soluble;  mixes  Verysoluble;  mixes.  Scarcely  soluble 
with  water.  I  !  floats. 


tate. 

to.  and  s.  Yellowish 
precipitate,  some¬ 
what  soluble  ini 
ex  cessof  re-agent, ! 
and  readily  solu¬ 
ble  in  caustic  KO. 


tate. 

w.  and  s.  Same  as 
nicotina. 


to.  At  first  no  pve-  to.  White  precipi- 
cipitate,  but  a  tate,  turning 
brownish  -  black!  brownish,  soluble 
one  on  heating.  |  in  ammonia,  at 
j  first  also  in  nitric 
!  acid. 

to.  Yellowish, curdy,  to.  Whitish,  insolu- 
insoluble  in  HC1.  blc  in  IIC1. 


L;ttle  soluble; 
sinks. 


Little  soluble  ; 
floats. 


to.  and  s.  Pale  yellow 
precipitate,  little 
soluble  in  excess 
of  re-agent  or  of 
caustic  KO. 


to.  White  precipi¬ 
tate,  soluble  in 
ammonia  and 
nitric  acid. 


to.  Pale  yellow,  in¬ 
soluble  in  HC1. 


Little  soluble  ; 
floats. 


In  the  watery  solution,  except  of  anilina,  a  white  precipitate.  t  Distinct  precipitate  only  from  nicotina,  which  dissolves  on  heating. 


Course  of  Proceeding-. — The  volatile  alkaline  sub¬ 
stance  having  been  obtained  in  form  of  a  concentrated 
solution  in  water,  and  in  part  as  solution  in  hydrochloric 
acid,  a  drop  of  a  solution  of  iodide  of  potassium  saturated 
with  iodide  of  mercury  is  added  to  part  of  the  acidulated 
solution.  Either, 

I. It  produces  no  precipitate. — Absence  of  trimethy¬ 
lina,  nicotina,  lobelina,  conia.  To  a  portion  of  the  un¬ 
changed  solution  add  caustic  potassa  in  slight  excess, 
which  causes  a  precipitate.  It  is — 

Whitish  and  pulverulent  :  anilina. 

lleddish  to  brown  and  flocculent ;  ammonia. 

II.  A  precipitate  is  produced. — Add  excess  of  the  solu¬ 
tion  of  mercury. 

1.  The  precipitate  re-dissolves  very  readily  :  trimethy¬ 
lina. 


2.  The  precipitate  is  scarcely  soluble  in  excess  of  mer¬ 
cury,  but  readily,  while  fresh,  in  caustic  potassa  :  nicotina, 
conia.  Apply  the  specific  tests. 

3.  The  precipitate  is  scarcely  soluble  in  either:  lobe¬ 
lina.  | 

|  Ammonia.— Its  reactions,  as,  for  instance,  tliat  with  cobalt,  are 
rendered  indistinct  by  the  presence  of  carbonic  acid. 

Commercial  trimethylina  (the  medicinal  propylam in)  is  probably 
never  free  from  ammonia,  which  is  readily  ascertained  in  an  acid  solu¬ 
tion  by  the  test  with  iodohydrargyrate  and  caustic  potassa.  It  should 
he  perfectly  colourless  and  clear,  of  a  faint  odour  of  ergot  rather  than 
of  herring,  and  must  burn  like  alcohol. 

Conia,  when  quite  pure,  is  colourless,  and  has  a  peculiarly  sweet, 
but  rancid  or  somewhat  musty  odour.  Lobelina  resembles  it  in  many 
I  respects;  lias  an  herbaceous  odour,  recalling  that  of  Prussic  acid. 

The  alkaloids  tested  were  freshly  prepared  for  the  experiments  by 
the  method  described  further  on  for  nicotina. 

(To  be  continued.) 
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“  On  Animal  Chemistry A  course  of  Six  Lectures  by 
William  Odling,  M.B.,  F.B.S.,  F.R.C.P. 


Lecture  3. 

Recapitulation — Statical  and  dynamical  aspects  of  organic 
chemistry — Destruction  and  construction  of  constituent 
aplone  molecules — Tendency  of  oxidation  to  produce  mole¬ 
cules  with  fewer  and  fexver  carbon  and  hydrogen  atoms — 
Final  production  of  carbonic  anhydride  CO.,,  and  xcater 
H20 — Destructive  or  analytic  phase  of  organic  chemistry 
— Natural  synthesis  of  organic  compounds  attended  by 
deoxidation — Liberation  of  oxygen  by  growing  vegetables 

—  Tendency  of  deoxidation  to  combine  separate  carbon  and 
hydrogen  atoms  into  complex  molecules — Vegetable  tissue 
and  secretion  formed  by  deoxidation  of  carbonic  anhydride 
and  water — Imperfect  knowledge  of  intermediate  products 
— Formation  of  nitrogenised  tissues  —  Ammonia  in  its 
relations  to  plant-life — Correlations  of  ammonia,  nitrous 
acid,  and  nitrogen — Deoxidation  of  nitrous  acid  by  plants 
— Manurial  equivalency  of  nitrous  acid  and  ammonia — 
Existence  of  nitrogen  in  natural  organic  products  as  a 
residue  of  ammonia — Artificial  synthesis  of  organic  bodies 

—  Combination  of  constituent  molecules  with  one  another 
■ — Elementary  formation  of  constituent  molecules — His¬ 
torical  remarks  on  organic  synthesis — Alleged  incompetency 
of  chemical,  and  necessity  for  vital  action — Artificial  pro¬ 
duction  of  all  organic  compounds  by  purely  chemical 
means — Kolbe’s  indirect  formation  of  acetic  acid  from 
carbon,  hydrogen,  and  oxygen ,  in  1845  —  Subsequent 
advances  by  Berthelot  and  others —  Oxidation  of  hydrogen 
into  water,  and  of  carbon  into  carbonic  anhydride — Evolu¬ 
tion  of  light  and  heat — Deoxidation  of  xcater  and  cax'bonic 
anhydride  into  hydrogen  and  carbon — Similar  separations 
of  cax'bon  and  hydrogen  effected  by  living  plant  and  by 
artificial  processes —  Comparison  of  deoxidising  vegetal  axid 
oxidising  animal  functions — Natxire  of  forces  concerned  in 
respective  actions. 

I  observed  in  my  last  lecture  that  chemists  were  ac¬ 
quainted  with  a  great  number  of  monobasic  organic  acids, 
containing  two  atoms  of  oxygen  in  their  respective  mole¬ 
cules,  and  that  these  acids  were  capable  of  being  arranged 
in  two  principal  classes,  known  as  the  aromatic  class  and 
the  fatty  class,  as  exemplified  in  the  accompanying  lists  : — 


Fatty  Acids. 

Formic  C  H2  02 
Acetic  C2  II4  02 
Propionic  C3  Hc  02 
Butyric  C4  H8  02 
Valeric  C5  H10O3 


Aromatic  Acids. 

Collie  C6  H4  02 
Benzoic  C7  H6  02 
Toluic  C8  II8  02 
Picic  C9  IIl0O2 
Cuminic  C10U12O2 


ft  n 

Melissic  C34H60O2 

The  acids  of  these  two  series  presented,  I  told  you,  a 
marked  parallelism  in  their  constitution,  seriation,  and 
properties  ;  and,  moreover,  when  submitted  to  the  action 
of  the  same  chemical  reagents,  underwent  precisely 
similar  metamorphoses.  I  dwelt  still  more  upon  the 
mutual  resemblance  manifested  by  consecutive  members 
of  the  same  series,  and  pointed  out  that  even  the  most 
remote  members  were  distinguished  from  one  another  by 
gradational  differences  only.  I  observed,  also  that 
each  one  of  these  primary  monobasic  acids,  fatty  or 
aromatic,  was  associated  with  a  more  or  less  com¬ 
plete  set  of  congeners,  which  differed  from  it  in  con¬ 
stitution  and  properties,  but  were  correlated  with 
it  by  the  circumstance  of  their  containing  the  same 
number  of  carbon  atoms,  and  still  more  markedly  by  their 
derivation  from,  and  convertibility  into  it  and  one  another 


— that  acetic  acid  C2II402,  for  instance,  was  associated 
with  the  less  oxidised  bodies,  olefiant  gas  C2II4,  alcohol 
C2U60,  and  aldehyde  C2H40,  as  well  as  with  the  more 
highly  oxidised  glycolic  and  oxalic  acids,  C2H403  and 
C2H204 respectively— to  such  an  extent,  indeed,  they  might 
all  be  regarded  as  varieties  of  one  and  the  same  primitive 
molecule.  I  further  went  on  to  say  that  the  complex 
tissue  products  of  the  animal  and  vegetable  kingdoms 
were  built  up  of  the  residues  of  these  fatty  and  aromatic 
acids,  and  of  their  respective  congeners ;  so  that  upon 
breaking  up  such  tissue  products  into  their  constituent 
molecules,  we  were,  in  the  great  majority  of  instances, 
able,  even  at  the  present  time,  to  refer  the  constituent 
molecules  to  their  appropriate  positions  in  certain  defi¬ 
nite  series  ancl  groups,  and  had  every  reason  to  believe 
that  with  increasing  knowledge  we  should  be  able  to  make 
the  assignment  in  every  instance.  Again,  in  my  first 
lecture,  I  pointed  out  to  you  that  organic  chemistry  had  a 
statical  aspect  which  related  to  the  composition  of  bodies, 
and  a  dynamical  aspect  which  related  to  their  changes  of 
composition. 

Now,  in  all  that  I  have  hitherto  observed,  I  have  had 
regard  principally  to  the  statical  aspect  of  the  question. 
I  have,  indeed,  glanced  at  the  mutual  metamorphosis  by 
oxidation  and  deoxidation  of  compounds  belonging  to  the 
same  natural  group,  and  have  referred  more  fully  to  the  com¬ 
bination  of  different  residues  with  one  another  in  forming 
complex  tissue  products,  and  to  the  separation  of  the  com¬ 
pleted  residues  from  one  another  in  the  breaking  up  of 
these  products  ;  but  I  have  not  considered  the  mode  in 
which  the  primary  constituent  molecules  are  themselves 
produced,  or  yet  the  mode  in  which,  when  once  pro¬ 
duced,  it  is  possible  for  us  to  destroy  them,  and  to  these 
points  I  will  now  direct  your  attention. 

If  wre  treat  the  more  complex  members  of  our  series 
of  fatty  acids,  for  instance,  with  powerful  oxydising 
agents,  we  obtain  bodies  in  which  the  number  of  the  con¬ 
stituent  atoms  of  carbon  and  hydrogen  becomes  pro¬ 
gressively  less  and  less,  until  we  arrive  at  bodies  containing 
only  two,  and  finally  at  bodies  containing  only  one  atom  of 
carbon.  In  some  cases  these  successive  oxidation  products 
are  found  to  contain  the  same  number  of  atoms  of  oxygen  as 
the  bodies  from  which  they  were  produced,  though  in  the 
majority  of  instances  they  contain  a  greater  number,  and, 
consequently  belong  to  more  oxygenised  series.  But 
whether  they  contain  the  same  or  a  greater  number  of 
oxygen  atoms,  we  find  that  the  number  of  atoms  of  carbon 
and  hydrogen  becomes  gradually  less  and  less,  or  that  the 
molecules  pertain  to  simpler  and  simpler  groupings.  For 
example,  the  following  intermediate  compounds,  among 
many  others,  have  been  successively  obtained  by  oxidising 
stearic  acid  C17H3402,  with  nitric  acid  of  moderate 
strength  : — 


Butic  acid 

Oxidation  Products. 
^loIIooOa 

Suberic 

O 

tn 

CO 

0 

(Enanthoic 

c7  h14o2 

Pimelic 

c7h12o4 

Caproic 

cG  h12o2 

Adipic 

cgh10o4 

Butyric 

C4  Hg  02 

Succinic 

c4h6  o4 

The  tendency  of  oxidation,  then,  is  to  separate  the 
constituent  carbon  and  hydrogen  atoms  from  one  another 
until  at  last  there  is  left  only  the  most  stable  nxono-carbon 
compound  known  to  chemists,  namely,  carbonic  anhy¬ 
dride,  or,  as  it  is  frequently  called,  carbonic  acid.  No 
matter  what  the  complexity  of  the  original  molecule,  the 
chemist  eventually  succeeds  in  transforming  it  by  oxida¬ 
tion,  through  a  series  of  less  and  less  complex  molecules, 
into  carbonic  anhydride,  or  oxide  of  carbon,  on  the  one 
hand,  and  water,  or  oxide  of  hydrogen,  on  the  other — the 
identical  bodies  out  of  which  the  vegetable  organism 
directly,  and  the  animal  organism  indirectly,  constructs 
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those  complex  bodies  which,  we  have  designated  as  proxi¬ 
mate  organic  principles.  As  was  observed  by  Gerhardt 
some  twenty  years  ago,  one  of  the  two  extremities  of  the 
scale  of  organic  compounds  is  occupied  by  such  bodies  as 
albumen,  and  gelatine,  and  fat,  and  cerebral  matter  ;  the 
other  extremity  by  carbonic  acid,  and  water,  and  ammonia  ; 
as  hale  an  infinity  of  bodies  are  included  in  the  interval. 
1  he  chemist,  by  treating  the  superior  substances  with 
oxidising  agents,  gradually  descends  the  scale  of  com¬ 
plexity,  converting  these  substances  into  more  and  more 
simple  products,  by  successively  burning  off  a  portion  of 
their  carbon  and  hydrogen. 

dhus,  then,  Ave  have  presented  to  us  one  important 
aspect  of  organic  chemistry,  nameljr,  its  analytic  or 
destructive  aspect ;  that  aspect  upon  Avhich,  until  of  late 
years,  the  attention  of  chemists  was  almost  exclusively 
directed  ;  that  aspect,  indeed,  Avhich  was  at  one  time  con¬ 
sidered  to  be  the  only  possible  aspect  which  could  evrer  be  pre¬ 
sented.  1  o  quote  again  from  the  same  distinguished  chemist, 
of  whom  I  am  ahvays  proud  to  avoAv  myself  a  pupil :  “I 
show,”  said  Gerhardt,  Avriting  in  1842,  “hoAV  the  chemist 
does  everything  that  is  contrary  to  living  nature— that  he 
burns,  destroys,  A\rorks  by  analysis — the  Arital  force  alone 
operates  by  synthesis  and  reconstructs  the  edifice  destroyed 
by  chemical  forces.”  But,  in  reality,  there  is  another 
side  to  the  shield  ;  there  is  a  constructive  as  well  as  a 
destructHe,  a  synthetic  as  Avell  as  an  analytic,  chemistry ; 
and  to  this  view  of  the  subject  I  will  now  direct  your 
attention. 

I  need  scarcely  remind  you  of  the  mode  in  which  veget¬ 
able  structures  are  originally  built  up.  The  minute  seed 
groAvs  into  the  gigantic  tree,  the  great  mass  of  which  is 
made  up  of  carbon,  hydrogen,  and  oxygen,  Avhich  the 
living  organism  has  stored  up  from  the  carbonic  acid  and 
water  Avith  which  it  has  been  supplied  throughout  the 
period  of  its  existence,  and  which  it  has  intercombined 
into  the  various  forms  of  vegetable  tissue.  Now,  this 
storing  up  of  carbon,  hydrogen,  and  oxygen,  this  forma¬ 
tion  of  vegetable  compounds,  is  attended  throughout  by 
an  evolution  of  oxygen.  The  proportion  of  oxygen  con¬ 
tained  in  carbonic  acid  and  Avater  being  greatly  in  excess 
of  the  proportion  contained  in  vegetable  tissue  and  secre¬ 
tion,  we  have  throughout  the  growth  of  every  plant  a 

constant  deoxidation  of  carbonic  acid  and  water _ the 

carbon,  hydrogen,  and  necessary  oxygen  being  retained  in 
the  substance  of  the  plant,  the  oxygen  in  excess  of  the 
requirement  of  the  plant  being  discharged  into  the  atmo¬ 
sphere.  Let  me  recall  to  your  recollection  one  of  the  original 
experiments  of  Priestley  upon  this  subject.  He  showed, 
for  example,  that  under  exposure  to  sunlight  a  quickly- 
growing  leafy  plant,  immersed  in  an  atmosphere  which  by 
the  combustion  of  fuel,  had  been  freed  from  oxygen  and 
charged  with  carbonic  acid,  gradually  restored  that  atmo¬ 
sphere  to  its  pristine  condition,  by  an  absorption  and 
subsequent  decomposition  of  its  carbonic  acid,  into  oxygen 
gas  evolved  from  the  leaves,  and  carbon  retained  xvithin 
the  vegetable  organism.  Here  we  have  an  imitation  of 
the  experiment.  A  bunch  of  fresh  mint  has  been  thrust 
into  this  narroAV  upright  cylinder  of  dilute  carbonic  acid 
water  standing  in  the  small  pneumatic  trough,  and  the 
whole  exposed  to  sunlight.  You  perceive  that  the  leaves  are 
now  covered  all  over  Avith  minute  beads  of  gas,  and  that 
a  small  but  appreciable  quantity  of  gas  has  collected  at 
the  top  of  the  cylinder.  By  pulling  the  attached  thread 
I  am  able  to  withdraAV  the  bunch  of  mint,  and  on  now 
passing  up  a  few  bubbles  of  nitric  oxide,  a  dark-broAvn 
vapour  is  produced,  proving  the  presence  of  oxygen  in  the 
gas  which  had  accumulated  at  the  top  of  the  cylinder, 
which  oxygen,  thus  etmlved  by  the  groAving  plant,  was 
separated  by  the  plant  from  the  carbonic  acid,  or  hydrated 
oxide  of  carbon,  by  Avhich  it  Avas  surrounded. 

Now,  just  as  oxidation  tends  to  separate  the  constituent 
carbon  and  hydrogen  atoms  of  a  complex  organic  mole¬ 
cule  so  as  to  produce  simpler  and  simpler  molecules,  so, 


on  the  other  hand,  do  Ave  find  that  deoxidation  tends  to 
combine  the  separated  carbon  and  hydrogen  atoms  into 
more  and  more  complex  molecules.  The  organism  of  a 
plant,  for  instance,  operating  upon  mono-carbon  com¬ 
pounds  only,  effects  simultaneously  their  deoxidation  and 
inter- combination.  It  deoxidates  them  Avith  evolution 
of  oxygen  into  the  atmosphere,  and  combines  the  residual 
less  oxygenated  carbon  and  hydrogen  into  the  various 
forms  of  vegetable  tissue  and  secretion.  What  the 
intermediate  stages  are  between  water  and  carbonic  acid, 
on  the  one  hand,  and  some  vegetable  principle  such  as 
mannite  or  sugar  on  the  other,  Ave  cannot  at  present  say, 
though  our  knowledge  upon  the  subject  is  receiving  daily 
accessions.  But  be  our  acquaintance  Avith  the  inter¬ 
mediate  stages  ever  so  imperfect,  the  final  result  is  per¬ 
fectly  intelligible.  We  know,  for  instance,  that  in  the 
production  of  this  body,  mannite,  there  has  been  a  de¬ 
oxidation  of  six  molecules  of  carbonic  anhydride  and 
seven  molecules  of  Avater,  and  that  in  the  course  of  the 
deoxidation  the  thirteen  separate  molecules  have  been 
conjoined  into  one  single  molecule,  thus  : 

Carbonic  an  hyd.  Water.  Oxygen.  Mannite. 

6  C02  +  7  H20  —  130  =  1  C6Hu06. 

This,  then,  is  the  point  which  I  wish  to  bring  promi¬ 
nently  under  your  notice — that  Avhile  oxidation  tends  to 
the  separation  of  atoms,  and  the  formation  of  simple 
out  of  complex  bodies,  deoxidation,  as  manifested  in 
the  vegetable  kingdom,  tends  to  the  combination  of  atoms, 
to  the  formation  of  complex  bodies  out  of  simple  ones. 

Now,  the  chemist  in  his  laboratory  can  imitate,  hoAvever 
crudely,  the  synthesis  of  nature.  We  find  in  the  labora¬ 
tory,  as  in  the  organism,  that  deoxidation,  actual  or 
potential,  leads  to  the  conjunction  of  atoms,  and  to  the 
building  up  of  complex  molecules.  In  broad  antagonism 
to  the  doctrines  Avhich  only  a  few  years  back  Avere  re¬ 
garded  as  indisputable,  we  now  find  that  the  chemist,  like 
the  plant,  is  capable  of  producing  from  carbonic  acid  and 
Avater  a  whole  host  of  organic  bodies,  and  Ave  see  no  reason 
to  question  his  ultimate- capability  to  reproduce  all  animal 
and  vegetable  principles  whatsoever. 

But  for  the  production  of  certain  organic  principles, 
AArhether  by  natural  or  artificial  means,  something  more 
than  carbonic  acid  and  Avater  is  required.  The  albuminoid 
bodies,  in  particular,  cannot  be  formed  Avithout  nitrogen, 
and  plants,  in  general,  cannot  grow  without  a  supply  of 
ammonia  or  some  transformable  compound.  You  will 
observe,  however,  that  ammonia,  considered  as  a  pabulum 
for  plants,  differs  in  this  important  respect  from  both  car¬ 
bonic  anhydride  and  water,  that  it  is  not  susceptible  of  de¬ 
oxidation  ,  so  that  the  characteristic  chemical  action  of  plant- 
life  cannot  be  exerted  upon  it.  On  the  contrary,  ammonia 
is  the  most  thoroughly  deoxidised,  or  rather  hydrogen  etted, 
compound  of  nitrogen  with  which  chemists  are  acquainted. 
Even  nitrogen  itself  may  be  looked  upon  as  less  deoxidised 
than  ammonia,  being  intermediate  betAveen  ammonia  and 
nitrous  acid,  thus  : — 

Nitrogen  molecules. 

HN03  Nitric  acid. 

HN02  Nitrous  acid. 

NN  Nitrogen. 

H3N  Ammonia. 

The  nitric  and  nitrous  acids  being  regarded  as  oxidised 
forms  of  nitrogen,  ammonia  may  be  regarded  as  a  deoxi¬ 
dised  form,  the  element  quoad  its  state  of  oxidation 
being  strictly  intermediate  betw'een  ammonia  and  nitrous 
acid,  as  I  hope  to  render  experimentally  evident  to  you. 

Thus,  on  passing  a  series  of  electric  sparks  from  the 
Ruhmkorff  machine  throrigh  the  moist  air  contained  in 
this  apparently  empty  glass  cylinder,  a  portion  of  the 
nitrogen  of  the  contained  air  becomes  gradually  oxidised, 
and  after  a  short  time  we  shall  see  brown  nitrous  fumes 
make  their  appearance.  By  alloAving  the  experiment  to 
continue,  the  depth  of  colour  in  the  cylinder  wi  go  on 
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increasing  so  as  to  be  visible  all  over  the  theatre.  But  I 
dare  say  I  shall  be  able  to  render  the  nitrous  acid  already 
produced  abundantly  manifest  by  allowing  it  to  act  upon 
a  piece  of  paper  stencilled  with  starch  and  iodide  of 
potassium  solution.  That  we  have  really  obtained  a  con¬ 
siderable  amount  of  nitrous  acid,  by  the  few  sparks  which 
have  already  passed  through  the  air  in  the  cylinder,  is 
shown  by  the  speedy  liberation  of  iodine  from  the  iodide  of 
potassium,  and  consequent  appearance  of  the  word 
nitrous  in  purple  characters  upon  the  prepared  paper. 

Now  for  the  reverse  experiment.  In  this  flask  is  a  mix¬ 
ture  of  materials  for  generating  hydrogen,  namely,  a 
little  granulated  zinc,  iron  borings,  and  warm  solution  of 
potash.  Active  effervescence  quickly  takes  place,  and  the 
evolved  gas,  which  is  without  action  upon  turmeric  paper, 
as  you  perceive,  burns  with  the  characteristic  flame  of 
hydrogen. .  If  we  now  absorb  the  brown  nitrous  fumes 
contained  in  this  bottle,  by  agitation  with  aqueous  potash, 
and  pour  the  solution  so  obtained  of  nitrite  and  nitrate  of 
potassium  into  our  hydrogen  flask,  you  observe  that  the 
effervescence  becomes  more  rapid,  and  that  the  evolved  gas 
is  now  decidedly  ammoniacal,  as  shown  by  its  browning 
the  turmeric  paper  and  fuming  with  the  hydrochloric  acid 
vapour  I  bring  into  its  neighbourhood.  The  reaction 
taking  place  is  represented  in  this  equation  ; 

Nitrous  acid.  Hydrogen.  Water,  Ammonia. 

HNO,  +  H6  =  2H20  +  H3N 
so  that  not  only  is  oxygen  taken  away  from,  but  hydrogen 
is  added  to  the  nitrogen  of  our  original  nitrous  acid. 

By  combining  the  oxidised  form  of  nitrogen,  or  nitrous 
acid  1IN 02,  with  the  hydrogenetted  form  of  nitrogen,  or  am¬ 
monia  NH3,  we  obtain  nitrite  of  ammonia  NH3HN02,  a 
neutral  crystallisable  salt,  whose  somewhat  concentrated 
solution  is  contained  in  this  flask-retort.  Now,  on  applv- 
ing  heat  to  the  retort,  observe  what  takes  place.  There 
is,  you  see,  a  copious  evolution  of  gas,  some  of  wrhich  we 
will  collect  over  the  pneumatic  trough,  and,  in  order  to  save 
time,  will  content  ourselves  with  only  a  small  cylinder 
full.  The  gas,  produced  in  this  manner  from  the  nitrite 
of  ammonia  solution  in  the  retort,  is  nitrogen,  and  accord- 
ingly  you  see  it  has  the  property  of  extinguishing  flame. 
In  this  decomposition  the  hydrogen  of  the  ammonia  exactly 
suffices  to  remove  the  excess  of  oxygen  from  the  nitrous 
acid,  whereby  the  nitrogen  of  both  constituents  of  the  salt 
is  simultaneously  liberated,  thus  : — 

Ammonia  nitrite.  Water.  Nitrogen. 

NHHNO,  =  zll20  +  n2 

Hence  nitrogen  may  be  looked  upon  as  exactly  inter¬ 
mediate  in  its  state  of  oxidation  between  nitrous  acid  on 
the  one  hand,  and  ammonia  on  the  other,  while  ammonia 
must  be  considered  the  extreme  product  of  deoxidation. 
Accordingly,  it  has  been  found  as  a  general  result  both  of 
laboratory  and  field  experiments,  the  latter  conducted 
more  especially  by  Messrs.  Lawes  and  Gilbert  in  this 
country,  that  cereals  and  other  plants  thrive  equally  well 
upon  salts  of  nitrous  or  nitric  acid  as  upon  salts  of  am¬ 
monia  ;  and  that  when  a  plant  is  supplied  with  water, 
carbonic  acid,  and  nitrous  acid,  it  exerts  upon  the  nitrous 
acid  the  same  soit  of  reducing  action  that  it  does  upon  the 
carbonic  acid  and  water,  whereby  not  only  farinaceous, 
but  ammoniated  or  nitrogenised  principles  are  abundantly 
produced;  while  some  chemists  have  even  maintained 
that  nitrous  acid,  rather  than  ammonia,  forms  the  normal 
nitrogenous  food  of  plants. 

Be  this  as  it  may,  in  all  animal  and  vegetable  nitrogeinsed 
products  of  which  the  constitution  is  understood  wre  know, 
and  in  all  other  nitrogenised  principles  have  good  reason 
to  believe,  that  the  constituent  nitrogen  exists  as  a  group 
apart  as  a  residue  of,  or  proxy  for,  ammonia — ready  on 
the  occurrence  of  suitable  conditions  to  regenerate  that 
ammonia.  As  was  observed  by  Laurent  some  ten  years 
ago,  “  nitrogen  does  not  enter  into  the  constitution  of 
organic  substances  on  the  same  footing,  so  to  spe?.k,  as  do 


the  other  bodies.  Organic  compounds  seem  to  consist  of 
caibon,  hydrogen,  and  oxygen  only  ;  whilst  nitrogen  exists 
therein  but  as  the  representative  of  ammonia  on  the  one 
hand,  or  of  nitric  acid  on  the  other.”  In  organic  com¬ 
pounds  of  natural  origin,  nitrogen  occurs  only  as  a  residue 
of  ammonia  ;  whilst  in  organic  compounds  of  artificial 
origin,  it  occurs  sometimes  as  a  residue  of  ammonia,  as  in 
cyanogen  C2N2,  sometimes  as  a  residue  of  nitric  acid,  as  in 
azobenzide  CI2II10N2. 

In  the  artificial  formation  of  organic  compounds,  then, 
there  are,  as  I  have  said,  two  distinct  points  for  our 
consideration,  namely,  the  building  up  of  the  primary 
oxihydrocarbon  molecules,  and  the  combination  of  the 
residues  of  these  constituent  molecules  with  one  another, 
and  with  ammonia,  to  form  complex  organic  principles. 
Nowr,  the  power  of  combining  the  residues  of  aplone 
molecules  with  one  another,  so  as  to  form  more  or  less 
complex  bodies,  has  been  in  the  possession  of  chemists 
from  almost  the  earliest  days  of  organic  chemistry,  and 
has  been  fully  recognised  to  be  in  their  possession.  But, 
somewhat  strangely,  it  is  only  of  late  years  that  this  well- 
known  power  has  been  applied  to  the  construction  of  some 
of  the  most  familiar  components  of  animal  and  vegetable 
bodies.  It  is  only  of  late  years,  for  instance,  that  chemists 
have  produced  stearine,  by  putting  together  the  residues 
of  glycerine  and  the  fatty  acid ;  or  sarcociue,  by  putting 
together  the  residues  of  acetic  acid  and  methylarnine ;  or 
hippuric  acid,  by  putting  together  the  residues  of  benzoic 
acid  and  glycocine  ;  or  taurine,  by  putting  together  the 
residues  of  isethionic  acid  and  ammonia,  &c.,  as  referred 
to  in  my  last  lecture.  It  must  be  observed,  however,  that 
the  neglect  of  these  syntheses  arose  not  so  much  from  want 
of  interest  in  the  production  of  the  bodies,  as  from  want 
of  knowledge  of  their  intimate  constitution.  No  sooner, 
for  instance,  was  the  constitution  of  these  four  compounds 
satisfactorily  made  out  than  they  were  obtained  artificially 
by  Berthelot,  Yolhard,  Dessaignes,  and  Strecker  and  Kolbe 
respectively  ;  and  as  it  has  been  with  these,  so  doubtless 
will  it  be  with  many  other  complex  tissue  products,  with 
the  constitution  of  which  we  are  as  yet  imperfectly 
acquainted. 

The  first  stage  of  the  process  of  organic  synthesis, 
howrever,  or  the  building  up  of  the  primary  oxihydro¬ 
carbon  molecules,  was  considered  until  very  recently 
as  altogether  beyond  the  art  of  the  chemist.  It  used 
to  be  thought  that  chemistry  was  essentially  incom¬ 
petent  to  the  production  not  only  of  organised,  but  of 
organic  bodies.  For  the  production  of  these  bodies,  the 
intervention  of  some  living  organism,  the  expenditure  of 
some  vital  force — whatever  that  might  be — was  considered 
absolutely  necessary.  While  the  constituent  atoms  of  a 
piece  of  alum,  for  instance,  were  admittedly  held  together 
by  mere  mechanical  and  chemical  forces,  the  atoms  of  a 
piece  of  sugar,  on  the  other  hand,  or  of  a  piece  of  fat,  wrere 
conceived  to  be  put  together  in  some  mysterious  way  by 
vital  forces.  These  opinions  were  originally  propounded  by 
Berzelius  at  a  time  w'hen  perhaps  the  then  state  of  know¬ 
ledge  fully  justified  their  enunciation.  They  remained 
almost  unchallenged  for  a  long  series  of  years,  and  are  still 
asserted  in  some  recent  text-books  with  a  degree  of  dog¬ 
matism  altogether  opposed  to  the  present  advanced  state 
of  knowledge  on  the  subject. 

The  great  progress  recently  made  in  the  constructive  art  of 
the  chemist  is,  I  think,  a  topic  of  sufficient  interest  to  warrant 
me  in  entering  into  further  detail  upon  the  heretofore-pre¬ 
vailing  opinions,  which  I  find  expressed  very  wrell  in  the 
last  edition  but  one  of  Liebig’s  Chemical  Letters,  the  last 
edition  that  was  translated  by  Dr.  Gregory,  who,  writing 
in  1851,  says: — “We  are  able  to  construct  a  crystal  of 
alum  Irom  its  elements,  namely,  sulphur,  oxygen,  hydro¬ 
gen,  potassium,  and  aluminum,  inasmuch  as  heat  as  well 
as  chemical  affinity  are,  within  a  certain  limit,  at  our  free 
disposal,  and  thus  we  can  determine  the  manner  of 
arrangement  of  the  simple  and  compound  elements.  But 
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we  cannot  make  an  atom  of  sugar  from  the  elements  of 
sugar,  because  in  their  aggregation  into  the  characteristic 
form  of  a  sugar  atom,  the  vital  force  co-operates,  which  is 
not  within  the  reach  of  our  control,  as  heat,  light,  the 

force  of  gravity,  &c.,  are  to  a  certain  extent . 

We  may  produce  atoms  of  a  higher  order  by  combining 
two,  three,  four,  or  more  compound  organic  atoms  ;  we 
can  decompose  the  more  complex  into  less  complex  com¬ 
pound  atoms  ;  we  can  produce  sugar  from  wood  or  starch, 
and  from  sugar  we  can  produce  oxalic  acid,  lactic  acid, 
butyric  acid,  acetic  acid,  aldehyde,  alcohol,  formic  acid, 
&c-.,  although  we  are  altogether  incapable  of  producing 
any  of  these  compounds  by  a  direct  combination  of  their 
elements.” 

I  might  further  refer  you  to  Dr.  Gregory’s  deservedly- 
popular  Handbook,  of  which  the  last  edition  appeared  in 
1857,  and  to  many  other  works,  as  showing  the  general 
prevalence  of  these  opinions,  but  content  myself  with 
extracting  the  following  series  of  passages  from  the  most 
recent  of  all  our  chemical  text-books.  You  will  see  that 
in  this  work,  published  only  two  years  ago,  the  statements 
made  by  Liebig  in  1851,  and  by  older  chemists  long 
before  then,  are  substantially  reiterated.  “  Organic 
chemistry  is  that  branch  of  the  science  which  refers  to 
the  properties  and  composition  of  organised  products,  or 
of  substances  which  have  been  formed  in  vegetables  and 

animals  under  the  influence  of  life . The 

products ,  or  those  substances  which  result  from  artificial 
processes,  are  far  more  numerous  than  the  educis,  or  proxi¬ 
mate  principles  of  which  organic  compounds  are  considered 
to  be  formed.  These  educts,  which,  as  their  name  implies, 
may  be  extracted  in  an  unaltered  state,  are  the  immediate 
or  proximate  principles  of  the  vegetable  or  animal  structure. 

. Some  bodies  which  exist  naturally  in  the 

vegetable  structure,  and  are  regarded  as  educts,  may  be 
artificially  produced  by  a  reaction  of  mineral  on  organic 
substances.  In  all  cases,  however,  either  an  organic  sub¬ 
stance  or  a  body  derived  from  the  organic  kingdom  is 
indispensable  to  this  conversion.  .  .  .  The  principal 

sources  of  hydrocyanic  acid  are  certain  metallic  cyanides. 
But  these  compounds  have  an  organic  origin  ;  they  are  the 
products  of  a  reaction  of  organic  upon  inorganic  sub¬ 
stances  ;  hence  the  production  of  hydrocyanic  acid  by 
their  decomposition  furnishes  no  exception  to  the  remark 
above  made.  Under  this  point  of  view,  the  production 
of  artificial  urea  from  hydrated  cyanate  of  ammonia  is 
simply  a  conversion  of  cyanic  acid  (a  derivative  of  an 
organic  substance)  into  another  organic  compound.  By 
no  processes  yet  known  can  gum,  starch,  or  sugar  be  pro¬ 
duced  from  their  elementary  constituents  C,H,0  ;  and  by 
the  production  of  alcohol  from  a  mixture  of  sulphuric 
acid,  olefiant  gas,  and  water,  Berthelot  has  merely  proved 
that  a  hydrocarbon  of  organic  origin  or  one  derived  from 
organic  matter  is  capable  of  being  converted  into  another 
organic  product.”  Thus  the  view  very  generally  enter¬ 
tained  but  a  few  years  back  was  substantially  this — that 
the  chemist  could  not  produce  organic  out  of  mineral 
matter ;  he  might  transform  one  kind  of  organic  matter 
into  some  allied  kind  of  organic  matter — starch  into  sugar, 
and  olefiant  gas  into  alcohol,  for  instance;  he  might  pro¬ 
duce  certain  simple  organic  principles  by  the  breaking  up  of 
more  complex  molecules — oil  of  spirea,  for  instance,  from 
salicine,  alcohol  from  sugar,  and  glycerine  from  fat ;  and  he 
might  even  produce  highly  complex  principles,  by  a  con¬ 
junction  of  two  or  more  simple  principles — oil  of  winter- 
green  by  combining  salicylic  acid  with  wood  spirit,  and 
fat  by  combining  stearic  acid,  for  instance,  with  glycerine  ; 
but  this  was  the  limit  of  his  powers — he  might  shuflie  about 
the  residues  of  existing  organic  compounds  in  a  variety  of 
ways,  but  was  utterly  unable  to  produce  even  the  simplest 
of  them  by  elemental  synthesis.  Our  present  knowledge, 
however,  assures  that  these  opinions  are  altogether  without 
foundation.  Already  hundreds  of  organic  principles  have 
been  built  up  from  their  constituent  elements,  and  as  I 


have  previously  said,  there  is  now  no  reason  to  doubt  our 
capability  of  producing  all  organic  principles  whatsoever 
in  a  similar  manner.  Wohler’s  artificial  production  of 
urea  from  cyanate  of  ammonia  in  1828,  and  Pelouze’s 
artificial  production  of  formic  from  hydrocyanic  acid  in 
1831,  were  in  reality  very  important  pioneering  achieve¬ 
ments,  although  cyanogen  and  its  compounds  were  at  that 
time  known  only  as  products  of  the  decomposition  of 
organic  bodies.  But  in  1845  Kolbe  produced  acetic 
acid  from  carbon  by  a  series  of  strictly  inorganic  pro¬ 
cesses,  and  thereby  laid  the  foundation  of  modern  syn¬ 
thetic  chemistry.  lie  observed  in  his  paper  on  the  subject 
— “  From  the  foregoing  observations  we  deduce  the  in¬ 
teresting  fact  that  acetic  acid,  hitherto  known  only  as 
a  product  of  the  oxidation  of  organic  materials,  can  be 
built  up  by  almost  direct  synthesis  from  its  elements.  .  .  . 
If  we  could  only  transform  acetic  acid  into  alcohol,  and 
out  of  the  latter  could  obtain  sugar  and  starch,  then  we 
should  be  enabled  to  build  up  these  common  vegetable 
principles,  by  the  so-called  artificial  method,  from  tlv  ir 
most  ultimate  elements.”  Belying  upon  these  results, 
Laurent  in  his  “Methode  de  Chemie,”  1853,  and  Hof¬ 
mann  in  a  course  of  lectures  “  On  Organic  Chemistry,” 
delivered  the  same  year  at  the  Boyal  Institution,  the 
latter,  with  very  great  detail,  showed  how  impossible  it 
was  to  draw  the  line  of  demarcation  between  carbon  com¬ 
pounds  of  organic,  and  carbon  compounds  of  mineral  origin. 
They  both  referred  to  Iiolbe’s  formation  from  mineral 
elements  of  acetic  acid  or  vinegar,  and  of  certain  highly 
complex  bodies  procurable  from  vinegar,  such  as  mesidine 
C9H13N,  and  nitro-mesidine  C9H12N202.  It  must  be 
admitted,  however,  that  to  the  labours  of  Berthelot, 
prosecuted  unintermittingly  for  the  last  ten  years,  is 
due  that  full  recognition  of  synthetic  organic  chemistry 
which  now  obtains,  and  the  very  great  advances  which  have 
recently  been  made  therein,  both  by  himself  and  by  others, 
which  I  propose  hereafter  to  bring  under  your  more 
especial  consideration. 

Before  proceeding,  however,  to  exemplify  the  powers  of 
organic  synthesis  in  the  artificial  formation  of  animal  and 
vegetable  products  from  carbon,  hydrogen,  and  oxygen,  I 
must  beg  leave  to  make  a  rather  long  digression.  I  pro¬ 
pose,  firstly,  to  bring  before  you  some  elementary  experi¬ 
ments  connected  with  the  production  and  decomposition 
of  the  oxides  of  carbon  and  hydrogen,  or  carbonic  anhy¬ 
dride  C02,  and  water  H20,  respectively  ;  and  then  to  con¬ 
sider  with  you  what  bearing  these  experiments  have  upon 
the  forces  exerted  in  animal  and  vegetable  life,  or,  in  other 
words,  upon  the  so-called  vital  forces. 

I  have  here  an  ordinary  form  of  apparatus  in  which 
hydrogen  gas  is  being  generated  in  the  usual  manner  from 
zinc  and  dilute  sulphuric  acid,  and  dried,  by  transmission 
through  oil  of  vitriol.  On  burning  the  jet  of  dried  hydrogen 
under  this  cold  bell  jar,  we  observe  that  the  interior  of 
the  jar  becomes  quickly  covered  with  a  film  of  condensed 
steam  or  water,  produced  by  the  direct  combustion  of  the 
hydrogen  gas  with  the  oxygen  of  the  air.  Now,  by  pro- 
gerly  contrived  experiments,  I  might  show  you  that  the 
weight  of  water  produced  in  this  way  is  exactly  equal  to 
the  weight  of  oxygen  and  hydrogen  consumed  in  the 
burning.  But  during  the  combustion  there  is  a  produc¬ 
tion  not  only  of  water  but  of  heat,  which  I  may  exhibit 
to  you  in  a  more  striking  manner.  We  have  here  a 
piece  of  clean  platinum  foil,  which  is  now  maintained 
in  a  state  of  ignition  by  the  hydrogen  flame.  I  turn  off 
the  supply  of  hydrogen  for  a  minute  or  so,  and  before 
the  platinum  has  become  quite  cold,  turn  it  on  again, 
when  you  observe  that  the  metal  becomes  and  con¬ 
tinues  redhot  without  inflaming  the  gas.  The  mixed 
hydrogen  and  air  on  the  surface  of  the  loil  combine  with 
one  another  to  form  water,  and  at  the  same  time  produce 
an  amount  of  heat  sufficient  to  maintain  the  metal  in  a 
state  of  visible  ignition.  But  where  does  this  heat  come 
from  ?  We  have  a  production  of  heat  and  a  production  of 
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water  ;  ouglit  we  not  to  account  for  the  one  as  intelligibly 
as  we  can  for  the  other  ? 

I  now  take  a  piece  of  charcoal,  and  make  it  red-hot  in 
the  Bunsen  gas  flame.  Here  I  have  a  bottle  of  oxygen, 
into  which  we  will  pour  a  little  lime  water  to  show 
the  result  of  the  action,  and  now  that  the  piece  of 
charcoal  is  sufficiently  heated,  I  introduce  it  into  the 
bottle  of  oxygen,  when  combination  between  the  carbon 
and  oxygen  takes  place,  as  you  perceive,  with  vivid  com¬ 
bustion.  In  this  experiment  we  have,  then,  carbonic 
anhydride  or  di-oxide  of  carbon  produced,  the  source  of 
which  is  perfectly  evident.  Upon  shaking  up  the  clear 
lime  water  which  we  previously  introduced,  that  which  was 
soluble  hydrate  of  calcium  becomes  insoluble  carbonate  of 
calcium  or  chalk,  and  accordingly  we  now  have,  as  you 
see,  a  considerable  white  turbidity  produced.  If  instead 
ot  absorbing  the  carbonic  anhydride  by  lime  water  in  this 
manner,  we  were  directly  or  indirectly  to  weigh  it,  we 
should  find  that  its  weight  was  exactly  equal  to  that  of 
the  carbon  burnt,  plus  that  of  the  oxygen  which  served 
to  burn  it.  But,  in  addition  to  carbonic  anhydride,  there 
was  during  the  combination  an  abundant  production  of 
light  and  heat.  Now  the  axiom,  that  out  of  nothing  comes 
nothing,  is  just  as  true  of  light  and  heat  as  of  water  and 
carbonic  anhydride.  We  have  no  difficulty  in  understand¬ 
ing  the  production  of  the  carbonic  anhydride  ;  what,  how¬ 
ever,  is  the  origin  of  the  light  and  heat  ? 

So  much,  then,  for  the  formation  of  oxide  of  hydrogen 
or  water,  and  oxide  of  carbon  or  carbonic  anhydride  ;  now 
for  their  decompositions.  By  a  variety  of  means  we  are 
able  to  separate  hydrogen  and  carbon  from  their  re¬ 
spective  combinations  with  oxygen  ;  one  of  the  most  con¬ 
venient  materials  for  the  purpose  being  metallic  sodium. 
If,  for  instance,  we  introduce  under  this  vessel  of  water  a 
piece  of  metallic  sodium,  which,  for  the  sake  of  con¬ 
venience,  I  have  diluted  with  a  little  mercury,  so  that  the 
reaction  may  take  place  more  slowly  than  it  otherwise 
would,  we  get,  as  you  perceive,  a  regular  evolution  of 
hydrogen  gas.  The  sodium  combines  with  the  oxygen 
of  the  water,  whilst  its  hydrogen  is  set  at  liberty;  and 
in  a  similar  manner  we  may  liberate  carbon  from  car¬ 
bonic  anhydride,  as  I  will  now  endeavour  to  show  you. 
The  carbonic  anhydride  produced  by  the  combustion  of  a 
piece  of  charcoal  in  this  bottle  of  oxygen  was  absorbed  by 
means  of  lime,  whereby  we  obtained*  a  precipitate  of  chalk, 
from  which  by  treatment  with  hydrochloric  acid  we  may 
easily  pe-obtain  the  carbonic  anhydride.  Thus,  if  I  transfer 
our  mixture  of  chalk  and  water  into  this  narrow  cylinder 
standing  over  the  mercurial  trough,  and  then  pass  up  a 
little  hydrochloric  acid,  you  observe  that  the  chalk  dis¬ 
appears  with  effervescence,  while  a  quantity  of  gas  collects 
at  the  top  of  the  cylinder,  which  is  the  carbonic  anhydride 
gas  we  lately  produced  in  this  bottle  by  the  direct  combina¬ 
tion  of  carbon  and  oxygen.  In  the  arrangement  on  the  table 
before  you  we  are  producing  a  current  of  carbonic  anhydride 
in  a  similar  manner  by  acting  upon  chalk  or,  rather,  marble, 
with  dilute  hydrochloric  acid.  The  gas  evolved  in  the 
Wolfe’s  bottle  is  transmitted  over  pumice  and  oil  of  vitriol 
to  render  it  dry,  and  then  conveyed  to  the  bottom  of  an  or¬ 
dinary  Florence  flask,  into  which  I  have  dropped  a  piece  of 
clean  metallic  sodium.  We  now  apply  a  large  blowpipe 
flame  to  the  bottom  of  the  flask  so  as  to  heat  the  contained 
sodium.  .  There  is  a  little  practical  difficulty  in  starting 
the  reaction,  and  perhaps  the  experiment  may  not  succeed 
at  the  first  trial,  but  it  is  sure  to  succeed  sooner  or  later. 
The  action  is  now  beginning,  and  you  observe  the  piece  of 
sodium  glowing  in  the  flask.  The  glowing  is  soon  suc¬ 
ceeded  by  a  brilliant  combustion,  attended  bv  the  forma¬ 
tion  of  copious  white  fumes.  The  sodium  ha's  effected  a 
decomposition  of  some  of  the  carbonic  anhydride,  united 
with  its  oxygen  to  form  soda,  and  liberated  its  carbon  in 
the  form  of  a  black  mass,  which  remains,  as  you  see,  at  the 
bottom  of  the  flask.  This  piece  of  charcoal  in  the  flask 
has  been  extracted  from  carbonic  anhydride  gas,  which  is 


itself  producible,  as  I  have  shown  you,  from  the  direct 
combustion  of  charcoal  in  air  or  oxygen.  By  combining 
hydrogen  and  oxygen  with  one  another  we  obtain  water, 
and  by  acting  upon  the  water  with  a  deoxidising  agent  we 
get  back  the  hydrogen.  Similarly,  by  combining  carbon 
and  oxygen  with  one  another  we  obtain  carbonic  anhy¬ 
dride,  and  by  acting  upon  the  carbonic  anhydride  with  the 
same  deoxidising  agent  we  get  back  the  carbon,  as  you 
perceive.  When  wfe  acted  upon  oxide  of  hydrogen  with 
sodium,  we  separated  the  oxygen  and  obtained  the  hydro¬ 
gen  ;  v'hen  vre  acted  upon  oxide  of  carbon  vrith  sodium  we 
separated  the  oxygen  and  obtained  the  carbon.  Now  the 
living  plant  effects  a  similar  decomposition  of  these  two 
compounds,  but  in  a  gradual  manner,  which  vre  shall  here¬ 
after  endeavour  to  imitate.  The  plant  absorbs  oxide  of 
hydrogen  or  u^ater,  and  oxide  of  carbon  or  carbonic  anhy¬ 
dride,  deoxidises  both  compounds  to  a  more  or  less  com¬ 
plete  extent,  evolves  the  separated  oxygen  into  the  atmo¬ 
sphere,  and  retains  the  united  carbon  and  hydrogen,  with 
or  without  some  oxygen,  in  the  form  of  vegetable  tissue  or 
secretion.  When  the  tissue  or  secretion  is  subjected  to  a 
full  red  heat  it  yields,  among  other  products,  tree  carbon, 
free  hydrogen,  and  various  compounds  of  carbon  with 
hydrogen.  The  piece  of  wrood- charcoal  now  in  my  hand, 
for  instance,  has  resulted  indirectly  from  a  gradual  deoxida¬ 
tion  of  carbonic  anhydride  by  the  living  plant,  just  as  this 
piece  of  charcoal  in  the  flask  has  resulted  directly  from  a 
violent  deoxidation  of  carbonic  anhydride  by  the  metallic 
sodium. 

Thus,  then,  we  have  presented  to  our  notice  the  most 
important  terrene,  or  rather  cosmical  function  of  plant  life. 
The  living  plant  effects  a  decomposition  of  carbonic  anhy¬ 
dride  and  water,  evolves  the  liberated  oxygen,  and  retains 
within  its  organism  the  united  carbon  and  hydrogen, 
which  becoming  the  food  of  animals,  are  simultaneously 
disunited  and  re-oxidised  once  more  into  carbonic  anhy¬ 
dride  and  wnter.  Now,  I  wish  to  consider  with  you — 

I  was  going  to  say  more  minutely,  but  I  should  rather 
say  more  broadly — what  is-  the  essence  of  these  compli¬ 
mentary  actions  in  their  relation  to  the  first  principles  of 
that  dynamical  philosophy  which  is  now  often  spoken 
of  as  the  science  of  energetics.  It  formed  part  of  my  ori¬ 
ginal  plan  to  give  a  passing  glance  at  this  subject,  but  I 
certainly  should  not  have  ventured  to  discuss  it  in  the 
elementary  form  in  which  I  now  propose  to  bring  it 
under  your  notice,  had  it  not  recently  come  to  my  know¬ 
ledge  that  certain  principles  of  mechanical  philosophy 
admitted  by  that  class  of  naturalists  vdio  are  called  phy¬ 
sicists  to  be  as  fundamental  as  the  law  of  gravitation 
itself,  are  not  generally  acknovdedged  by  that  other  class 
of  naturalists  who  are  called  physicians.  Now,  in  order 
to  contrast  with  one  another  the  great  antagonistic  func¬ 
tions  of  plants  and  animals,  the  decomposition  of  carbonic 
anhydride  and  water  by  the  one  class,  and  recomposition 
of  carbonic  acid  and  water  by  the  other,  it  would  not  con¬ 
duce  to  my  object,  even  if  it  were  within  my  competency, 
to  discuss  with  you  the  simplest  functions  of  organic  life, 
as  manifested  in  the  most  minute  and  simple  organisms, 
in  some  of  which  it  is  scarcely  possible  for  us  to  dis¬ 
tinguish  between  the  animal  or  vegetable  character.  Feel¬ 
ing  that  every  phase  of  life  deserves  our  attentive  exa¬ 
mination,  I  am  far  from  insensible  to  the  advantages 
attending  the  study  of  its  most  elementary  forms.  But 
this  study  cannot,  I  maintain,  teach  us  the  v7hole  truth. 
There  are  principles  of  the  highest  importance  which  can 
only  be  learned  by  having  regard  to  the  directions  in 
w’hich  animal  and  vegetable  life  respectively  tend--  by  com¬ 
paring  with  another  the  highly  specialised  forms  of  animal 
and  vegetable  life,  not  in  their  minute  details,  but  in  their 
broad  general  features.  In  my  next  lecture,  then,  we  shall 
have  to  consider  more  especially  what  is  the  nature  of  the 
force  exerted  in  the  characteristic  actions  of  vegetable  and 
animal  life — whether  we  have  to  do  with  some  peculiar 
internal  vital  force,  or  only  with  the  ordinary  external 
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forces  of  nature,  working  in  a  manner  strictly  parallel  to 
tliat  in  which  they  are  habitually  exerted  in  the  inorganic 
world. 


ACADEMY  OF  SCIENCES. 

August  j. 

M.  Cloez  communicated  a  memoir  entitled  “  Experiments 
and  Observations  on  Fatty  Matters  of  Vegetable'  Origin.” 
The  author’s  experiments  were  principally  directed  to 
ascertain  the  nature  of  the  changes  produced  in  drying 
oils  by  the  action  of  air  and  oxygen.  He  first  analysed 
various  oils,  and  then  exposed  to  air  and  light,  at  the 
ordinary  temperature  10  grammes  of  each  oil  in  fiat  glass 
dishes  lightly  covered  with  unsized  paper.  The  dishes 
were  weighed  every  three  months,  to  ascertain  changes  in 
weight.  The  whole  time  of  exposure  was  eighteen 
months,  and  in  this  time  M.  Cloez  found  an  increase  of 
weight  in  every  instance,  but  varying  from  2*5  to  8 '5  per 
cent.  It  is  remarked,  however,  that  the  increase  was  not 
constantly  progressive  during  the  whole  time.  At  certain 
times  there  was  a  diminution  of  weight,  so  that  if  the 
phenomenon  was  represented  graphically,  there  would  be  a 
curve  gradually  rising  to  a  certain  maximum,  then  slowly 
falling  to  end  by  becoming  parallel  to  the  axis  of  the 
abscissa,  but  this  only  after  a  great  lapse  of  time.  The 
author  shows  that  it  is  a  simple  oxidation  that  takes 
place.  The  amount  of  carbonic  acid  produced  does  not 
represent  a  quarter  of  the  carbon  that  disappears.  The 
remainder  forms  volatile  compounds  with  hydrogen  and 
oxygen,  among  which  he  proved  the  presence  of  acetic 
and  acrylic  acids,  and  a  small  quantity  of  anoleine.  The 
white  paper  covering  the  dishes  became  brown  after  a 
time,  owing  to  the  action  of  the  volatile  compounds 
formed.  He  believes  the  brown  colour  of  the  leaves  of 
old  books  to  be  owing  to  the  slow  oxidation  of  the  oil  in  the 
printer’s  ink.  M.  Cloez  gives  a  table  of  the  amount  of  oil 
present  in  various  seeds,  wdiich  he  determined  by  extract¬ 
ing  with  sulphide  of  carbon.  This  table  we  may  give  on 
on  a  future  occasion. 

M.  Dancel  presented  a  memoir  “  On  the  Influence  of 
Water  in  the  Production  of  Milk.”  The  author  has  noticed 
that  women,  when  suckling,  drink  a  great  deal  more  than 
at  other  times.  Cows,  too,  before  they  drop  a  calf  will  be 
satisfied  with  from  12  to  20  litres  of  w'ater  a-day,  but 
afterwards  they  require  30,  40,  or  50  litres.  He  notices 
also  that  cows  fed  in  houses  on  dry  food  give  a  fourth  or 
even  a  third  less  milk  than  when  at  pasture.  He  states, 
too,  that  cows  fed  upon  dry  sesame  cake  gave  very  little 
milk  until  they  were  freely  supplied  with  water.  He 
concludes  from  all  this  that  water  has  a  good  deal  to  do 
with  the  secretion  of  milk. 

M.  Bechamp  read  a  paper  “  On  Variations  in  the  Amount 
of  Nefrozymase  present  in  Urine  in  Different  States  of  the 
Body.”  Nefrozymase  is  the  soluble  ferment  discovered  by 
the  author  in  healthy  urine.  (See  Chemical  News,  vol.  xi., 
p.  1 1 6.)  The  author  finds  that  the  proportion  of  this  body 
is  increased  by  violent  exercise.  In  patients  labouring 
under  Bright’s  disease,  and  in  some  cases  of  paraplegia, 
it  disappears  altogether.  In  advanced  diabetes  the  amount 
is  somewhat  increased.  Other  pathological  states  seem  to 
influence  the  proportion  ;  but  the  matter  evidently  requires 
further  investigation  before  the  value  of  the  determinations 
can  be  estimated.  The  author  states  the  mine  of  men  con¬ 
tains  more  than  that  of  women ;  and  in  every  case  the 
urine  of  the  blood — that  is  to  say,  that  secreted  at  night— 
contains  the  most.  M.  Bechamp  also  states  that  albumen 
may  be  passed  in  the  urine  in  two  forms  — one  coagulable 
by  heat  and  alcohol,  and  then  remaining  insoluble  in 
water  ;  the  other,  not  coagulable  by  heat,  but  precipitated 
by  alcohol  and  soluble  after  precipitation,  'lhis  soluble 
albumen  differs  from  nefrozymase  by  having  no  action  on 
starch  paste,  which,  our  readers  will  remember,  is  lique¬ 
fied  and  changed  into  glucose  by  nefrozymase. 
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Chemistry  as  a  Branch  of  General  and  Practical  Education. 

By  Dr.  T.  Wood,  F-.C.S.  (Reprinted  from  the  Social 

Science  Revieiv.)  London:  Hutchinson.  1865. 

We  cannot  say  that  we  are  struck  by  either  Dr.  Wood’s 
matter  or  style,  or,  indeed,  anything  that  is  exclusively 
his,  though  "we  of  course  share  his  opinion  that  it  is 
extremely  desirable  that,  at  all  events,  the  elements  of  a 
science  which  receives  more  practical  applications  in  every¬ 
day  life  than  any  other  should  form  a  part  of  every  boy’s 
and  even  girl’s  education. 

Dr.  Wood  very  correctly  remarks  that  school  is  the 
place  where  the  foundation  of  a  scientific  training  must 
be  laid,  and  for  this  reason  advocates  early  instruction  in 
chemistry.  “  The  real  use,”  (he  says  in  another  place) 
“  and  value  of  chemistry  to  boys  as  compared  with  other 
subjects  of  education  is  a  matter  of  opinion,  though  it  is  of 
great  importance  at  the  present  time ,  especially  on  account  of 
the  Government  inquiries  into  matters  of  education.” 

We  may  here  leave  Dr.  Wood  to  give  some  of  the 
results  of  the  Government  inquiries.  The  Select  Com¬ 
mittee  of  the  House  of  Lords  on  the  Public  Schools  Bill 
put  the  three  following  questions  to  Professors  Huxley  and 
Tyndall  ;  Dr.  W.  A.  Miller,  and  Dr.  W.  Sharpey — viz.  :  — 

Question  1. — “In  what  branches  of  physical  science 
should  instruction  be  given  in  our  public  schools,  and 
what  branches,  if  any,  should  be  excluded  ?  ” 

Question  2. — “  In  what  manner  should  that  instruction 
be  imparted  ;  should  there  be  periodical  examinations  of 
the  pupils,  and  prizes  for  proficiency ;  and  by  whom 
should  such  examinations  be  conducted,  and  such  prizes 
awarded  ?  ” 

Question  3. — “Should  instruction  in  science  be  made 
imperative  by  positive  enactment,  and  if  not,  in  Avhat 
mode  should  it  be  promoted  and  encouraged  by  the  Legis¬ 
lature  ?  ” 

In  answer  to  the  first  question  Professor  Huxley  states 
that  he  is  strongly  in  favour  of  confining  instruction  in 
science  for  disciplinal  purposes  to  elementary  physics 
(with  incidental  chemistry)  and  botany,  with  the  addition 
of  the  outlines  of  human  physiology.  A  boy  well  grounded 
in  the  rudiments  of  these  sciences  would  find  none  of  the 
methods  and  very  few  of  the  conceptions  of  the  others 
absolutely  strange. 

In  reply  to  the  second  the  Professor  says  that  the  most 
perfect  method  of  teaching  science  is  that  pursued  by 
anatomists,  and  chemists,  who  combine  lectures  with  prac¬ 
tical  demonstrations,  and  he  very  properly  insists  that 
University  rewards  should  be  open  to  boys  wTho  show 
special  aptitude  for  scientific  research. 

Dr.  Tyndall  is  no  less  explicit  in  his  answers.  He  con¬ 
tends  that  instruction  should  be  given  in  elementary 
physics,  comprising  under  this  term  the  phenomena  and 
laws  of  gravity,  light,  heat,  sound,  electricity,  magnetism, 
and  the  mechanical  properties  of  air  and  water. 

The  first  principles  of  chemistry  ought  also  to  be  taught 
in  our  public  schools. 

Instruction  in  these  subjects  should,  in  his  opinion,  be 
rendered  imperative. 

He  too  advocates  lectures  and  demonstrations,  but  does 
not  at  present  recommend  laboratories  and  practical 
instruction. 

Dr.  Miller’s  replies  we  give  at  length  : — • 

“  Answer  to  Question  1. — I  consider  that  instruction 
should  be  given  in  Mechanics,  including  the  principle  of 
the  composition  and  resolution  of  forces — centre  of  gravity, 
the  mechanical  powers,  the  laws  of  motion. 

“  2nd.  Hydrostatics  and  Pneumatics,  including  the 
principle  of  fluid  pressure,  specific  gravity,  construction 
of  the  barometer,  the  air  pump,  common  pump,  and  forcing 
pump  :  the  siphon. 

“  3rd.  Optics,  including  the  general  nature  of  light ; 
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laws  of  reflection  and  refraction  ;  tlie  formation  of  images 
by  lenses. 

“4th.  Heat:  the  thermometer ;  latent  and  specific  heat; 
phenomena  of  freezing  ;  ebullition  ;  evaporation. 

“5th.  Electricity:  conductors;  insulators;  electrical 
machine;  Leyden  jar;  lightning,  protection  by  conductors. 

“6th.  Chemistry  of  the  non-metallic  elements;  the 
atmosphere  ;  combustion  ;  respiration  ;  water  ;  general 
nature  of  acids  ;  bases  and  salts. 

“  7th.  To  these  should  be  added,  though  it  cannot  be 
called  physical  science,  a  certain  amount  of  Physiology, 
giving  a  general  view  of  the  functions  of  the  heart,  the 
brain,  the  lungs,  and  the  stomach  in  animals,  contrasted 
and  compared  with  the  functions  of  the  root,  stem,  and 
leaves  of  plants. 

Answer  to  Question  2  : — “  The  object  to  be  kept  in  view 
is  not  to  make  accomplished  students  in  physical  science, 
or  even  to  induce  the  pupils  to  follow  it,  but  to  ensure  a 
knowledge,  exact  as  far  as  it  goes,  of  the  elementary 
principles  of  some  of  the  most  important  branches 
of  science. 

“  The  instruction  will  be  best  imparted  by  lectures,  with 
experimental  illustrations  and  diagrams,  with  frequent 
oral  and  written  examinations  during  the  course.  There 
should  also  be  periodical  examinations  of  the  pupils,  and 
prizes  for  proficiency  ;  such  periodical  examinations  to  be 
conducted,  and  the  prizes  to  be  awarded,  by  examiners 
who  have  not  been  engaged  in  instructing  the  pupils 
examined. 

Answer  to  Question  3: — “Upon  this  point  I  speak 
with  less  confidence  ;  but  I  think  it  might  be  required 
that  in  each  school  a  competent  teacher  of  science  should 
constitute  one  of  the  staff  of  masters,  who  should  give 
instruction  to  the  pupils  who  have  risen  above  a  certain 
position  in  the  school.” 

We  believe  that  we  shall  better  assist  in  promoting  the 
object  Dr.  Wood  has  in  view  by  quoting  the  above  eminent 
authorities,  than  by  any  further  reference  to  the  Doctor’s 
pamphlet ;  but  we  must  quote  his  reasons  for  preferring 
to  teach  young  boys. 

“  That  elder  boys  do  not  take  to  chemistry  with  the 
same  readiness  and  earnestness  as  younger  ones  is  amply 
shown  by  the  students  sent  up  to  the  universities  and  to 
the  several  London  medical  schools.  These  young  men, 
as  a  rule,  know  absolutely  nothing  of  chemistry  when 
they  come  up  ;  and  of  those  who  know  nothing  of  it  at 
the  commencement  of  their  studies,  but  few  can  be 
induced  to  take  any  reasonable  pains  to  acquire  even  a 
superficial  knowledge  of  it.  This  state  of  things  is  slightly 
improving  under  the  increased  facilities  afforded  of  late 
years,  for  the  early  acquirement  of  familiarity  with  future 
studies.  It  is,  however,  only  necessary  for  a  good  chemist  to 
read  the  prescriptions  written  by  large  numbers  of  the 
medical  profession  to  discover  a  lamentable  want  of  accu¬ 
rate  chemical  knowledge.  In  further  illustration  of  this 
point  may  be  mentioned  the  complaints  of  some  cf  the 
examiners  of  the  London  Medical  Boards,  that  they  are 
obliged  to  keep  the  standard  of  the  chemical  part  of  their 
examinations  lower  than  it  should  be,  because  the  men 
come  so  badly  prepared.” 


Journal filr  Practische  Cheinie.  Nos.  8  and  9,  1865. 

Number  8  of  this  journal  contains  three  original  papers  by 
Dr.  Max  Vogel.  The  first  is  “  On  a  Nero  Method  of 
Forming  Trichlorphenylic  Acid.”  The  author  passes  a 
rapid  stream  of  chlorine  through  a  solution  of  sulpho- 
phenylate  of  potash,  by  which  trichlorphenylic  acid,  acid 
sulphate  of  potash,  and  free  hydrochloric  are  produced. 

The  next  paper  is  on  “ Ethylenviolet.”  The  author  first 
describes  some  attempts  to  produce  Hofmann’s  Dahlia- 
blue  by  a  cheaper  reagent  than  iodide  of  ethyl.  He  heated 
an  alcoholic  solution  of  rosaniline  with  the  chloride  and 
nono-  and  bisulphides  of  ethyl,  and  also  with  mercaptan, 


but  found  that  no  one  of  these  bodies  produced  any  change 
in  the  rosaniline.  He  then  tried  the  effect  of  substituting 
the  corresponding  compounds  of  ethylene  for  the  iodide 
and  bromide  of  ethyl.  When  aniline  red  is  heated  with 
bromide  or  iodide  of  ethylene  it  requires  close  observation 
to  see  that  any  change  takes  place,  for  rosaniline  and  its 
salts  are  not  soluble  in  the  ethylene  compounds.  But 
when  the  solid  mass  is  separated  from  the  supernatant 
liquor,  and  dissolved  in  alcohol,  a  beautiful  violet  solution 
is  obtained,  which  behaves  exactly  like  that  prepared  by 
means  of  iodide  of  ethyl.  The  change  takes  place  quicker 
when  an  alcoholic  solution  of  rosaniline  or  fuchsine  is 
used  instead  of  the  solid  colouring  matter.  The  author 
names  the  new  colour  Ethylene  Violet ,  and  shows  that  its 
composition  is  analogous  to  that  of  Hofmann’s  ethyl  violet  . 
Dicliloride  of  ethylene  has  no  action  on  rosaniline,  but 
the  author  shows  how  the  violet  blue  may  be  obtained  by 
varying  the  process,  and  first  heating  aniline  with  the 
dichloride  of  ethylene,  and  treating  the  resulting  product 
with  arsenic  acid.  Dr.  Vogel  has  also  studied  the 
behaviour  of  other  chlorine  compounds  of  alcohol  radicals 
towards  rosaniline,  and  has  obtained  a  beautiful  colour  by 
the  action  of  chloride  of  benzoyl  on  an  alcoholic  solution  of 
aniline  red. 

The  author  has  another  paper  “  On  the  Action  of  Nitrous 
Acid  on  Aniline  and  the  Aniline  Colours .”  We  now  give 
the  author’s  summary,  and  may  return  to  the  paper  at  a 
future  time.  1.  The  final  product  of  the  action  of  nitrous 
acid  on  aniline  and  the  aniline  colours,  whether  in  aqueous 
or  alcoholic  solution,  is  in  every  instance  a  yellow  colouring 
matter  ;  hence  nitrous  acid  would  appear  to  be  an  excellent 
test  for  aniline  colours.  2.  The  yellow  matter  obtained 
from  aniline  is  different  to  that  resulting  from  solutions  of 
aniline  colours.  That  from  aniline  colours  is  reddened  by 
alkalies  and  again  made  yellow  by  acids;  that,  on  the 
contrary,  resulting  from  aniline  is  reddened  by  acids  and 
the  yellow  is  restored  by  alkalies.  3.  The  final  product 
of  the  reaction  of  nitrous  acid  gas  on  solutions  of  aniline 
colours  is  the  same  for  all  the  colours — namely,  a  yellow 
body,  to  which  he  gives  the  name  “  Cinalin.”*  The 
cinalin  from  rosaniline  has  the  composition 

No  other  papers  in  this  number  call  for  notice. 

Number  9  contains  but  two  articles  which  we  have  not 
already  noticed  in  other  journals.  One  of  these  is  by 
Dr.  Rube,  “  On  a  Volumetric  Method  of  Estimating 
Chromates.”  The  method  is  founded  on  the  fact  that  one 
equivalent  of  chromic  acid  will  convert  three  equivalents 
of  yellow  into  red  prussiate.  The  chromate  is  dissolved 
in  water,  hydrochloric  acid  is  added  to  set  the  chromic 
acid  free,  and  the  solution  of  yellow  prussiate  is  added 
until  a  slight  excess  of  the  last  is  apparent,  which  is  ascer¬ 
tained  by  placing  a  drop  in  contact  with  a  drop  of  acid 
solution  of  perchloride  of  iron  on  a  white  plate. 

The  other  article  is  by  Osann,  “  On  Ant  ozone,”  in  which 
he  shows  that  the  white  vapour  produced  in  the  slow 
combustion  of  phosphorus  in  moist  air  which  Meissner 
(see  Chemical  News,  vol.  x.,  p.  2,  et  seq.)  took  for  an  to- 
zone,  is  really  what  Schonbein  has  already  stated — viz., 
nitrite  of  ammonia,  or  atmospheric  air  metamorphosed 
into  a  salt. 


Hortli  london  Industrial  Exhibition. — This,  the 
most  important  of  the  many  local  exhibitions  which  have 
recently  been  held  in  London,  was  opened  on  Wednesday 
last.  We  must  content  ourselves  now  -with  remarking 
that  it  contains  an  admirable  display  of  philosophical 
apparatus  by  many  of  the  first  makers  in  London.  We 
intend  to  notice  the  contents  in  detail  on  future  occasions, 
but  must  recommend  our  readers  to  pay  the  exhibition  a 
visit. 


*  Tlie  author  writes  Zinalin,  a  name  lie  founds  upon  the  resem¬ 
blance  of  the  new  body  to  Zinnober  —  Cinnabar.  We  therefore  trans¬ 
late  Zinalin  by  Cinalin. 
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GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

1900.  L.  A.  M.  Ch.au.lin,  Rue  de  l’Echiquier,  Paris, 
“  An  improved  process  for  rendering  wood  incombustible.” 

1906.  E.  Schaub,  Manchester,  “An  improved  sizing 
material  to  be  employed  for  sizing  or  dressing  yarns  pre¬ 
paratory  to  weaving.” — A  communication  from  J.  U.  Bill- 
wilier,  St.  Gallen,  Switzerland. — Petition  recorded  July 
21,  1865. 

1914.  J.  P.  Gillard,  Paris,  “Improvements  in  the  manu¬ 
facture  of  soda  and  carbonate  of  soda.” — July  22,  1865. 

1933.  A.  P.  Price,  Lincoln’s  Inn  Fields,  Middlesex, 
“  Improvements  in  the  manufacture  of  carbonate  of  am¬ 
monia,  and  in  the  utilisation  of  the  product  obtained  in 
such  manufacture.”  —  A  communication  from  Dr.  II 
Kunheiin,  Berlin. — July  25,  1865. 

1936.  W.  Richards,  Oldbury,  Worcestershire,  “Certain 
improvements  in  the  manufacture  of  sal-ammoniac.” 

1939.  E.  Spicer,  New  Bridge  Street,  Blackfriars,  “Im¬ 
provements  in  compositions  similar  to  gunpowder  for  blast¬ 
ing,  for  use  in  ordnance  and  firearms,  and  for  other  pur¬ 
poses.” — A  communication  from  P.  Nisser,  Melbourne, 
Australia. 

1943.  F.  Pulman,  Whitehall  Yard,  Westminster,  and 
R.  Ginman,  Woolwich,  Kent,  “An  improved  composition 
for  coating  ships’  bottoms  and  the  surfaces  of  other  vessels 
or  structures  which  are  exposed  to  the  action  of  sea- water.” 
—  July  26,  1865. 

1962.  F.  A.  Abel,  Woolwich,  Kent,  “Improvements  in 
compounds  for  waterproofing  and  insulating  purposes.”— 
July  29,  1865. 

1980.  A’.  V.  Newton,  Chancery  Lane,  “An  improve¬ 
ment  in  refining  petroleum  and  other  hydro- carbon  oils.” 
A  communication  from  R.  A .  Chesebrough,  New  Rochelle, 
N.Y.,  U.S.A.  —  July  31,  1865. 

1986.  W.  La  Penotiere,  Essex  Street,  Strand,  “An 
improved  composition  for  coating  the  bottoms  of  iron  and 
wooden  ships,  by  which  the  same  are  preserved  from  foul¬ 
ing  and  the  iron  from  corrosion,  whether  internally  or 
externally,  by  sea  or  other  water  or  moisture,  which  is 
applicable  to  iron  of  any  kind  exposed  to  the  action  of 
moisture.” — Aug.  1,  1865. 

1994.  II.  Levy,  Glasgow,  N.B.,  “Improved  means  for 
testing  alloys  of  gold.” 

2002.  W.  W.  Burdon,  Newcastle-upon-Tyne,  .“Im¬ 
provements  in  reducing  vegetable  fibre  to  pulp,  and  in 
machinery  employed  therein.” 

2004.  C.  Ilodgson,  Portarlington,  Queen’s  County,  Ire¬ 
land,  “  Improvements  in,  and  apparatus  for,  treating  peat 
in  bogs  and  obtaining  it  therefrom  ;  also  applicable  to 
tilling  and  cultivating  land.”  —  Aug.  2,  1865. 

Notices  to  Proceed. 

874.  A.  D.  Gasgon,  Rue  de  la  Fidelite,  Paris,  “A  new 
febrifuge  and  digestive  elixir.”  A  communication  from  A. 
Gasgon,  Ternes,  Paris. — Petition  recorded  March  28,  1865. 

1005.  W.  Weatherley, Chartham,  Kent,  “Improvements 
in  sizing  paper  and  in  the  machinery  employed  therein.” — 
April  8,  1865. 

1068.  W.  Clark,  Chancer}'  Lane,  “Improvements  in 
the  manufacture  of  a  compound  or  material  to  be  used  as 
a  substitute  for  india-rubber.”  A  communication  from 
H.  Lowenburg,  New  York,  U.S.A.,  andE.  Granier,  Paris. 
— April  1 5,  1865. 

1818.  G.  S.  Livesey,  Old  Kent  Road,  Surrey,  “Im¬ 
provements  in  treating  ammoniacal  liquors  for  purifying 
gas  and  other  purposes.” — July  10,  1865. 

1877.  D.  M’Cruminen,  Gourock,  Renfrewshire,  N.B., 
“An  improved  process  of  preparing  sea- weeds  and  other 
vegetable  substances  for  the  production  of  artificial  guano, 
felt,  alkaline  salts,  and  iodine.”— July  19,  1865. 


CORRESPONDENCE. 


The  Cheltenham  Saline  Chalybeate  Water ,  Harrogate. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Having  had  occasion  lately  to  make  several  analyses 
of  the  water  of  the  above  spring,  I  was  surprised  to  find 
that  it  contained  a. very  large  quantity  of  protochloricle  of 
iron  (Fe  Cl).  The  occurrence  of  this  ferruginous  compound 
is  quite  anomalous,  for  I  do  not  know  of  its  existence  in 
any  other  potable  water  in  Europe.  Letters  from  several 
of  the  physicians  in  Harrogate  designate  it  “  a  great  dis¬ 
covery.”  I  sent  some  of  the  residue  obtained  by  evapo¬ 
rating  a  portion  of  the  water  to  dryness  to  my  friend  Dr. 
W.  A.  Miller,  of  King’s  College,  London,  and  he  says, 
“  The  reddish-brown  powder  which  you  enclosed  to  me 
contains  abundance  of  ferrous  chloride.”  On  my  return 
from  the  Continent  the  directors  at  Harrogate  will  publish 
the  complete  analysis  of  the  water,  with  a  report.  I  deem 
it  only  right,  through  the  medium  of  your  ably  conducted 
journal,  to  let  your  readers  know  that  there  is  such  a 
remarkable  spring  in  existence.  The  other  ingredients 
are,  protocarbonate  of  iron,  chlorides  of  calcium,  mag¬ 
nesium,  sodium,  & c., — no  sulphates.  In  great  haste, 

I  am,  &c. 

Sheridan  Muspratt,  M.D.,  Professor  of  Chemistry. 

College  of  Chemistry,  Liverpool,  Aug.  16. 


On  the  Law  of  Octaves. 

To  the  Editor  of  the  Chemical  News. 

Sir, — With  your  permission,  I  would  again  call  attention 
to  a  fact  pointed  out  in  a  communication  of  mine,  inserted 
in  the  Chemical  News  for  August  20,  1864. 

If  the  elements  are  arranged  in  the  order  of  their  equi¬ 
valents,  with  a  few  slight  transpositions,  as  in  the  accom¬ 
panying  table,  it  will  be  observed  that  elements  belonging 
to  the  same  group  usually  appear  on  the  same  horizontal 
line. 
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(Note. — Where  two  elements  happen  to  have  the  same  equivalent, 
both  are  designated  by  the  same  number.) 


It  will  also  be  seen  that  the  numbers  of  analogous 
elements  generally  differ  either  by  7  or  by  some  multiple 
of  seven  ;  in  other  words,  members  of  the  same  group 
stand  to  each  other  in  the  same  relation  as  the  extremities 
of  one  or  more  octaves  in  music.  Thus,  in  the  nitrogen 
group,  between  nitrogen  and  phosphorus  there  are  7 
elements;  between  phosphorus  and  arsenic,  14;  between 
arsenic  and  antimony,  14  ;  and  lastly,  between  antimony 
and  bismuth,  14  also. 

This  peculiar  relationship  I  propose  to  provisionally  term 
the  “  Law  of  Octaves.”  I  am,  See. 

John  A.  R.  Newlands,  F.C.S. 

Laboratory,  19,  Great  St.  Helen’s,  E.C.,  August  8,  1865. 


MISCELLANEOUS. 


.7one»  v.  Fay. — In  this  case  a  painter  obtained  100/. 
damages  from  the  defendant,  a  druggist,  who  prescribed 
for  the  plaint  ff,  and  it  was  alleged  caused  excessive  sali¬ 
vation  by  the  administration  of  blue  pill.  The  defendant 
denied  having  prescribed  blue  pill ;  but  the  jury  found  a 
verdict  for  the  above  amount.  It  was  said  that  the  defen¬ 
dant  does  considerable  counter  practice,  and  so  excites 
the  jealousy  of  the  medical  practitioners  in  his  neighbour¬ 
hood. 
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Death  of  Sfg'nor  Diria. — At  the  last  meeting  of  the 
Academy  of  Sciences,  M.  Dumas  announced  the  decease 
of  Piria,  so  well  known  by  his  researches  on  salicine. 

Chemistry  at  Oxford. — Some  weeks  ago  the  Uni¬ 
versity  of  Oxford  advertised  for  a  Waynfleete  Professor 
of  Chemistry.  People  not  in  the  secret  supposed  that 
Oxford  had  become  so  eon-vinced  of  the  importance  of 
chemistry  that  they  intended  to  endow  a  second  professor¬ 
ship.  Dr.  Daubeny,  however,  has  made  known— and  he 
certainly  deserves  thanks  for  the  communication — that  the 
new  professorship  is  of  more  value  than  the  Aldrichian, 
which  Sir  B.  Brodie  now  holds,  and  consequently  this 
gentleman  is  expected  to  apply  for  the  new  appointment. 
In  the  event  of  liis  election  to  it,  Dr.  Daubeny  states  that 
the  old  professorship  will  be  suppressed,  and  its  endow¬ 
ments  applied  to  other  purposes.  Of  what  these  other 
purposes  may  be  the  Doctor  gives  no  hint,  and  it  is  im¬ 
possible  to  conjecture.  But  we  may  suggest  that  the 
funds  would  be  well  applied  in  the  endowment  of  chemical 
scholarships  or  fellowships  for  students  who  exhibit  special 
aptitude  for  original  lesearch.  There  are  very  few  opportu¬ 
nities  in  England  for  rewarding  a  student  engaged  in  the 
pursuit  of  science  without  regard  to  any  practical  applica¬ 
tion  of  it  ;  and  it  would  look  well  if  the  University,  which  has 
for  ages  expended  its  enormous  revenues  in  the  encourage¬ 
ment  of  learning,  which,  however  much  it  may  adorn,  has 
done  very  little  to  materially  benefit  the  human  race,  were 
at  last  to  do  something  to  promote  a  science  which  has 
done  almost  more  than  any  other,  and  must  now  be 
regarded  as  the  most  important  of  all  the  natural  sciences. 
No  one,  we  believe,  is  more  conscious  of  the  importance  of 
our  science  than  its  accomplished  Oxford  Professor,  and 
chemists  will  look  to  him  to  exert  his  influence  on  its 
behalf. 

©ale’s  Bfon-Exiilosive  ©wiapowsler. — Ml*.  Gale  is 
repeating  his  experiments  in  various  places  with  undoubted 
success,  and  the  subject  is  attracting  much  attention. 
The  secret  is  now  made  known  by  the  publication  of  the 
patent,  and  we  learn  that  the  incombustibility  is  produced 
by  mixing  one  part  of  gunpowder  with  three  or  four  parts 
of  finely  powdered  glass.  By  the  addition  of  this  powder 
every  grain  of  gunpowder  is  isolated,  and  thus  only  those 
grains  are  ignited  which  come  immediately  in  contact  with 
the  source  of  heat.  Mr.  Gale  is  not  the  first  who  has 
experimented  in  this  direction.  A  French  and  a  Prussian 
chemist  have  both  made  experiments  on  the  subject.  M. 
Piobert,  in  1835,  tried  a  variety  of  substances,  and  among 
them  sand.  He  tried,  also,  the  separate  constituents  of 
gunpowder,  and  of  the  three  gave  preference  to  nitre, 
which  he  found  to  deprive  gunpowder  of  its  dangerously 
explosive  character.  M.  EadeiefF,  the  Russian,  preferred 
a  mixture  of  wood  charcoal  and  graphite,  which  he  found 
to  be  unaffected  by  moisture.  Mr.  Hearder  has  lately 
found  almost  any  dry  compact  powder  will  answer  the 
purpose,  and  states  that  pipe-clay,  gypsum,  or  chalk  do 
very  well.  Our  readers  know  that  -Mr.  Gale  only  pro¬ 
poses  that  stored  gunpowder,  and  powder  for  transport, 
should  be  treated  with  his  process.  When  this  powder  is 
required  for  use  the  fine  glass  is  separated  by  means  of  a 
sieve,  and  the  question  which  is  engaging  attention  is 
whether  or  not  the  powder  is  damaged  by  being  submitted 
to  this  treatment.  One  writer  suggests  that  glass  powder 
is  liable  to  become  alkaline,  and  therefore  hygroscopic. 
Mr.  Hearder  objects  that  it  may  not  be  possible  to  separate 
the  glass  completely,  and  therefore  the  explosive  force  of 
the  powder  must  be  more  or  less  diminished.  The  Reader 
mentions  some  experiments  which  “  seem  to  show  that  the 
addition  of  the  protective  powder  to  ordinary  powder  has 
the  effect  of  rendering  the  explosion  more  gradual” — an 
effect  which  would  be  valuable  if  the  protective  powder 
were  combustible.  AVe  have  not  yet  seen  any  notice  of 
the  effect  of  the  glass  on  the  glazing  of  the  powder,  any 
interference  with  which  would  seriously  affect  the  quality 
of  the  powder,  particularly  of  the  finer  kinds.  On  the 


whole,  we  must  conclude  that  the  practical  value  of  Mr. 
Gale’s  invention  has  yet  to  be  demonstrated.  It  is  indeed 
very  desirable  to  have  a  means  of  rendering  gunpowder 
combustible  or  non-combustible  at  will ;  but  to  be  really 
available  the  results  must  be  accomplished  with  less  trouble 
and  risk  than  is  the  case  with  Air.  Gale’s  process. 

Haarlcni  and  ttJtrcclit  JPrize  C&westions. — The 
Dutch  Society  of  Sciences  at  Haarlem  have  this  year 
proposed  the  following  questions,  the  time  for  which  will 
expire  on  the  1st  of  January,  1S67  : — 1.  The  exact  de¬ 
termination  of  the  heat  produced  by  the  combustion  of 
the  glycerides.  2.  A  better  method  than  fractional  dis¬ 
tillation  for  separating  mixed  homologous  bodies.  3. 
Researches  on  the  diminution  of  temperature  in  the 
successive  strata  of  the  atmosphere,  found  to  be  not  the 
same  in  different  latitudes.  4.  An  illustrated  memoir 
containing  exact  microscopical  researches  upon  the  for¬ 
mation  and  the  development  of  the  egg  in  the  ovary  of 
fishes  and  birds.  5.  A  complete  monograph  on  the 
lichens  of  Pays-Bas.  6.  The  precise  determination  of 
the  density  and  the  dilatation  of  a  mixture  of  water  and 
methylic  alcohol.  7.  The  exact  determination,  at  dif¬ 
ferent  temperatures,  of  the  density  of  at  least  five  bodies 
soluble  in  water.  8.  To  discover  by  means  of  microsco¬ 
pic  researches,  the  cause  of  the  regular  non-development 
of  a  portion  of  the  seeds  of  many  plants.  9.  The  elimi¬ 
nation  of  the  error  in  volumetric  researches  caused  by 
the  condensation  of  the  gases  on  the  surfaces  of  the 
vessels  employed.  10.  The  determination  of  the  tempe¬ 
rature  of  deep  still  water,  such  as  lakes,  at  different 
depths  from  the  surface.  11.  A  minute  description,  from 
new  experiments,  of  the  fecundation  in  as  large  a  number 
of  plants  as  possible  belonging  to  the  family  of  grasses. 
The  Haarlem  Society  of  Sciences  have  also  decided  to 
publish  a  journal  in  French  containing  the  memoirs  that 
have  been  read  before  the  Society.  The  frequency  of 
publication  of  the  journal  will  depend  on  the  number  of 
memoirs  presented.  The  editorship  is  entrusted  to  the 
perpetual  secretary,  Mr.  E.  H.  Von  Baumhauer,  assisted 
by  several  Dutch  savans. 

To  Eg'g's/ — M.  Bournouf  recommends  in  Le 

Belief,  a  French  journal  of  agriculture,  the  following 
method  of  preserving  eggs  : — Dissolve  in  two-thirds  of 
warm  olive  oil  one-third  of  bee’s-wax,  and  cover  each  egg 
completely  with  a  thin  layer  of  this  pomade  with  the  end 
of  the  finger.  The  egg-shell  by  degrees  absorbs  the  oil, 
and  each  of  its  pores  becomes  filled  with  the  wax,  which 
hermetically  seals  them.  AI.  Bournouf  affirms  that  he 
has  eaten  eggs  kept  two  years  in  this  manner,  in  a  place 
not  exposed  to  too  great  extremes  of  temperature.  He 
thinks  also  that  the  germ  may  in  this  manner  be  preserved 
for  a  considerable  time. 
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gold-lettered.  The  cases  for  binding  may  be  obtained  at  our  Office, 
price  is.  6d.  Subscribers  may  have  their  copies  bound  for  2s.  6d.  if 
sent  to  our  Office,  or,  if  accompanied  by  a  cloth  case,  for  is.  Vols.  I. 
and  II.  are  out  of  print.  All  the  others  are  kept  in  stock.  Vol.  XII. 
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Received.—  Win.  Huskisson,  jun. 

J.  IF.— Shall  receive  an  answer  by  post. 

<2. — We  will  make  inquiries. 

E.  IF.  P. —  The  process  is  patented,  and  the  time  for  publication 
has  not  yet  arrived.  We  expect  it  to  greatly  increase  the  yield  of 
precious  metals. 
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On  a  Process  of  Fractional  Condensation,  applicable  to 

the  Separation  of  Bodies  having  small  Differences 

between  their  Boiling  Points,  by  C.  M.  Warren. 

It  is  well  known  that  the  process  in  general  use  for  the 
proximate  analysis  of  mixtures  of  volatile  liquids — viz., 
that  of  simple  fractional  distillation,  either  from  a  tubu¬ 
lated  retort  or  from  a  flask  with  bulbs,  as  proposed  by 
Wurtz* * * § * * — affords  but  very  imperfect  and  unsatisfactory 
results,  and  not  unfrequently  leads  to  gross  errors  and 
misconceptions,  except  in  those  cases  in  which  the  boil¬ 
ing  points  of  the  constituents  are  widely  different,  or  in 
which  some  auxiliary  method  can  be  advantageously 
employed. 

The  want  of  a  more  efficient  process  for  effecting  such 
separations  has  long  been  recognised.  There  are  nume¬ 
rous  natural  and  artificial  products  of  the  highest  scien¬ 
tific  interest — such  as  petroleums,  essential  oils,  tars,  and 
other  mixtures  of  oils  obtained  by  the  distillation,  under 
varied  circumstances,  of  bituminous,  vegetable,  and 
animal  substances —of  which  it  may  at  least  be  said 
that  we  have  but  very  imperfect  knowledge — I  might 
almost  say  no  knowledge,  except  such  as  could  be  derived 
from  the  study  of  very  impure  materials — still  mixtures 
of  different  bodies — with  which,  instead  of  the  pure 
substances  sought  for, -chemists  have  felt  compelled  to 
content  themselves,  as  the  best  results  which  they  were 
able  to  obtain  by  the  means  at  their  command. 

In  repeated  instances,  apparently  after  persevering 
and  protracted  efforts,  investigators  have  been  forced  to 
assert  either  the  impossibility  or  their  inability  to  obtain 
from  such  mixtures  bodies  of  constant  boiling  point — a 
property  which  is  generally  received  as  a  test  of  purity 
for  liquid  bodies. 

I  may  here  specify  a  few  recent  instances  of  this  kind. 

1.  Warren  de  la  Rue  and  Hugo  Muller, f  in  their 
paper  entitled  “  Chemical  Examination  of  Burmese 
Naphtha  or  Rangoon  Tar,”  after  detailing  the  preli¬ 
minary  treatment  by  distillation  in  a  current  of  steam, 
add  that  “  A  further  separation  of  the  various  products 
was  effected  by  repeated  fractional  distillations,  but  no 
absolutely  constant  boiling  points  could  be  obtained, 
notwithstanding  the  great  number  of  distillations  and 
the  large  quantity  of  material  at  command.  It  is  true 
that  considerable  portions  of  distillates  could  be  collected 
between  certain  ranges  of  temperature,  tending  to  indi¬ 
cate  a  constant  boiling  point ;  nevertheless,  it  soon 
became  evident  that  distillation  alone  could  not  effect 
the  separations  of  the  various  constituents,  and  that 
recourse  must  be  had  to  other  processes.”  The  other 
processes  resorted  to  were  treatment  with  sulphuric  and 
nitric  acids,  either  separately  or  mixed  ;  but  still  with 
very  imperfect  results.  This  acid  treatment,  which  was 
first  proposed  by  De  la  Rue,  and  subsequently  employed 
by  C.  Greville  Williams,:}:  Schorlemmer,  and  others,  will 
be  further  noticed  below. 

2.  Frankland,§  in  speaking  of  a  mixture  of  the  hydro¬ 
carbons  of  the  formulae  C„Hn  and  C„Hn+i  (now  gene¬ 
rally  considered  as  CnHn  +  2),  which  have  a  difference  of 
6°  to  70  C.  between  their  boiling  points,  says,  “  The 
separation  of  two  such  bodies  by  distillation  alone  is 

*  Annalesde  Chimie  et  de  Physique,  3e  S6rie,  xlii.  132. 

t  Proceedings  of  the  Royal  Society,  viii.  221. 

J  Philosophical  Transactions,  1857,  447- 

§  Quarterly  Journal  of  the  Chemical  Society,  1851,  3,  43. 
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impossible,”  and  suggests  that  the  employment  of  anhy¬ 
drous  sulphuric  acid  may  accomplish  the  object  by  dis¬ 
solving  out  the  body  of  the  formula  CnHn. 

3.  And  so  recently  as  1862,  Schorlemmer, ||  in  his  first 
paper  “  On  the  Hydrides  of  the  Alcohol  Radicals  exist¬ 
ing  in  the  Products  of  the  Destructive  Distillation  of 
Cannel  Coal,”  remarks  that  “  it  was,  however,  found  im¬ 
possible  to  obtain  a  product  of  constant  boiling  point  by 
repeated  fractional  distillations,”  and  he  also  had  recourse 
to  the  acid  treatment  above  referred  to. 

4.  Pebal,^[  after  an  elaborate  research  on  the  petro¬ 
leum  from  Galicia,  in  which  Wurtz’s  bulbs  were  em¬ 
ployed,  and  also  Eisenstuck,**  who  made  an  extended 
investigation  of  the  petroleum  from  Sehnde,  near 
Hanover,  also  with  the  use  of  Wurtz’s  bulbs,  both  assert 
in  the  most  positive  manner  the  impossibility  of  sepa¬ 
rating  from  petroleum  by  fractional  distillation  products 
of  constant  boiling  point. 

Such  is  the  general  character  of  the  results  obtained 
in  the  attempts  which  have  been  made  to  separate  the 
constituents  of  such  mixtures  by  fractional  distillation. 

The  treatment  with  strong  acids,  &e.,  as  an  auxiliary 
to  the  common  method  of  fractional  distillation,  which 
is  claimed  to  have  given  good  results  in  some  cases,  is 
open  to  serious  objections  in  its  application  to  mixtures 
of  unknown  substances,  as  must  be  readily  apparent. 
The  further  consideration  of  this  subject  is  reserved  for 
another  occasion,  when  I  shall  submit  the  results  which 
I  have  obtained  by  my  process  in  the  study  of  mixtures 
almost  identical  with  some  of  those  in  the  investigation 
of  which  the  acid  process  has  been  employed.  I  shall 
then  be  able  to  show  that  the  results  obtained  by  that 
process  are,  to  a  considerable  extent,  inaccurate  and  by 
no  means  exhaustive,  and  that  it  is  still  of  the  highest 
importance  to  have  a  process  which  shall  be  generally 
applicable  in  all  such  cases,  without  resort  to  any  harsh 
and  uncertain  treatment. 

With  regard  to  the  value  of  constancy  of  boiling  point 
above  referred  to,  as  a  test  of  purity  of  a  liquid  sub¬ 
stance,  I  may  here  say  that,  without  scarcely  lessening 
the  importance  of  obtaining  constancy  of  boiling  point, 
before  resorting  to  harsher  treatment,  in  the  study  of 
mixtures  of  unknown  substances,  I  think  I  shall  be  able 
to  show  on  another  occasion  that  this  property  is  not 
necessarily  indicative  of  so  high  a  degree  of  purity  as 
has  generally  been  supposed,  and  that  a  body  may  have 
a  constant  boiling  point,  and  yet  contain  enough  of  a 
foreign  substance  to  appreciably — and  in  delicate  cases 
seriously — affect  the  determination  of  its  constitution 
and  of  some  of  its  other  properties.  But  in  no  such 
case  have  I  yet  found  that  the  removal  of  the  impurity 
by  chemical  means  has  essentially  changed  the  boiling 
point — i.e.f  never  to  the  extent  of  i°  C.  of  temperature. 
I  propose  at  a  future  time  to  study  this  question  syn¬ 
thetically,  operating  with  pure  liquid  substances,  with 
the  view  to  determine  in  a  few  cases  how  much  of  a 
foreign  substance  may  be  present — which  would  probably 
be  variable  in  different  cases— -without  sensibly  affecting 
the  boiling  point.  A  solution  of  this  question  would,  I 

||  Journal  of  the  Chemical  Society,  xv.  4x9. 

*|f  Annalen  der  Chemie  und  Pharmacie,  cxv.  20,  asserts  the  “  Unmog- 
lichkeit,  das  Gemenge  durch  fractionirte  Destillationen  zu  entwirren.” 

**  Annalen  der  Chemie  und  Pharmacie,  cxiii.  169,  says  as  follows  : — 
t(  Mit  den  50  zu  50  aufgesammelten  Destillaten  wurde  die  fractionirte 
Destination  wieder  von  Neuem  vorgenommen,  aber  nachdem  diese 
Operation  sieben  Wochen  mit  etwas  <;o  Pfund  Steinol  fortgesetzt 
worden  war,  erhielt  ich  doch  kein  Product  von  irgend  constantem 
Siedepunkt.  Nacli  diesen  Versuchen  lialte  ich  es  fiir  Unmoglich,  das 
Steinol  durch  fractionirte  Destillationen  allcin  in  Products  mit  con- 
stantem  Siedepunkt,  zu  scheiden." 
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think,  be  of  considerable  practical  value  in  some  in¬ 
stances,  tf 

(To  be  continued.) 


Artificial  Crystallisation  of  Mineral  Matters  and  Metals 
in  the  Moist  Way XX  ty  M.  Fred.  Kuhlmann. 

In  former  communications  I  have  endeavoured  to  show 
that  the  molecules  of  bodies,  although  produced  in  an 
amorphous  state  or  in  microscopic  crystals,  may  under 
the  influence  of  constant  moisture  and  rest  draw  close 
together  and  unite  so  as  to  take  the  form  of  large  crystals. 
This  tendency  in  bodies  to  assume  the  crystalline  state 
is  very  strong,  especially  when  they  are  in  some  measure 
in  a  growing  state ;  either  they  become  solid  by  the 
concentration  of  the  liquids  in  which  they  are  held  in 
solution,  or  they  assume  that  condition  after  the  chemical 
reactions  during  which  they  are  formed.  We  know 
that  in  the  latter  case,  if  the  reaction  be  sudden,  the 
solid  bodies  generally  separate  in  the  amorphous  state 
in  the  form  of  a  precipitate  ;  if  the  reaction  be  slow, 
they  crystallise.  In  some  researches  in  1856,  I  showed 
that  very  beautiful  crystallisations  may  be  obtained  arti¬ 
ficially  by  making  two  liquids,  separated  by  a  diaphragm 
of  porous  earthenware,  react  one  upon  the  other,  or 
by  interposing  a  slight  layer  of  any  porous  body, 
such  as  asbestos  or  a  very  thin  disc  of  cork ;  and 
finally  I  showed  that,  if  the  two  reacting  liquids  be  of 
different  density,  it  suffices  to  place  them  carefully  one 
above  the  other  in  order  that  the  precipitate,  produced 
at  the  instant  of  contact,  should  itself  form  a  porous 
coating  through  which  the  reactions  may  continue. 
Under  these  circumstances  a  change  takes  place  between 
the  elementary  principles  of  the  reacting  liquids,  and 
the  results  of  the  reaction,  which  become  solid,  take  the 
crystalline  form.  It  is  thus  especially  that,  with  hydro¬ 
chloric  acid  and  acetate  of  lead,  I  obtained  magnificent 
crystals  of  chloride  of  lead. 

I  have  since  ascertained  that  the  reactions  in  question 
may  be  more  easily  obtained  by  using  one  of  the  react¬ 
ing  bodies  in  the  crystalline  state.  Thus,  by  immersing 
crystals  of  carbonate  of  soda  in  a  solution  of  sulphate 
of  copper,  a  coating  of  precipitated  carbonate  of  copper 
is  first  produced  on  the  surface  of  the  carbonate  of  soda 
crystal,  which  gradually  consolidates,  taking  the  ex¬ 
ternal  form  of  the  carbonate  of  soda  crystal.  Soon,  the 
reaction  between  the  salts  gradually  continuing,  the 
whole  mass  of  the  carbonate  of  soda  successively  dis¬ 
appears  and  changes  into  sulphate  of  soda,  the  solution 
of  which  substitutes  itself  for  that  of  the  sulphate  of 
copper.  The  carbonated  copper  slowly  produced  lines 
the  interior  of  the  covering  with  amorphous  carbonate, 
thus  forming  a  true  artificial  geode.  By  this  process  I 
obtained  crystals  of  two  modifications  of  hydrated  car¬ 
bonate  of  copper — one  blue,  the  other  green.  These 
crystals  correspond  in  colour  with  the  azure  stone  and 
the  malachite,  but  they  appear  to  contain  more  water 
than  these  natural  products. 

A  crystal  of  carbonate  of  soda  plunged  in  a  solution 
of  sulphate  of  nickel  gave  a  geode  formed  of  blue  amor¬ 
phous  carbonate  of  nickel  covered  in  the  interior  of  the 
crystals  with  blue  carbonate  and  emerald  green  carbonate. 

A  crystal  of  carbonate  of  soda  plunged  in  a  solution 
of  nitrate  of  cobalt  gave  a  geode  covered  in  the  interior 
of  the  beautiful  crystals  with  a  ruby-coloured  carbonate 
of  cobalt. 

ft  Since  this  was  prepared  for  the  press  I  notice  that  late  experi¬ 
ments  by  Berthelot  go  to  show  the  correctness  of  my  conception  of 
the  value  of  constancy  of  boiling  point,  as  above  stated. 

tt  Comptes  Rendus,  t.  lx.,  p.  my. 


of  Mineral  Matters,  8jc.  j 

- — . . . ■■■  — 

Most  of  the  reactions  which  form  bodies  susceptible 
of  crystallisation  give  under  these  circumstances  analo¬ 
gous  results.  Thus  I  obtained  with  crystallised  acetate 
of  copper  and  a  solution  of  silicate  of  potash  a  silicate 
of  copper,  green,  fibrous,  and  of  smooth  appearance. 
The  crystals  of  one  of  the  reacting  bodies,  if  they  be 
anhydrous,  are  often  transformed  by  epigenesis . 

In  the  same  manner  native  carbonate  of  lead  becomes 
sulphide  of  lead  when  plunged  in  a  solution  of  sulphide 
of  potassium,  still  preserving  the  form  of  a  carbonate. 
Similarly  nitrate  of  silver  becomes  transformed  into  sul¬ 
phide  and  into  chloride  of  silver  by  the  prolonged  con¬ 
tact  of  the  crystals  of  the  nitrate  with  a  solution  of  sul¬ 
phide  of  potassium  or  with  hydrochloric  acid. 

It  also  happens  that  the  body  which  is  sufficiently 
slowly  produced  takes  the  appearance  of  compact  and 
mammellated  masses,  which  in  the  natural  state  represent 
gummy  lead  and  horny  chloride  of  silver. 

I  have  produced  this  latter  compound  artificially  by 
placing  a  porous  body  between  a  solution  of  nitrate  of 
silver  in  a  flask,  and  a  bath  of  hydrochloric  acid.  The 
chloride  of  silver,  after  having  produced  a  porous  coat¬ 
ing  at  the  point  of  contact  of  the  two  liquids,  gave  rise 
to  a  very  remarkable  arborisation  of  compact  chloride  of 
silver,  similar  to  horn  silver.  If  we  consider  on  the  one 
hand  that  naturally  chloride  of  silver  often  accompanies 
native  silver,  and,  on  the  other  hand,  the  facility  with 
which  nascent  hydrogen  reduces  chloride  of  silver,  we 
are  led  to  attribute  to  the  pre- existence  of  a  chloride  and 
to  its  reduction,  the  formation  of  a  portion  of  the  native 
silver. 

The  force  which  by  simple  vibrations  causes  metals  to 
assume  the  crystalline  form  can  only  be  developed  under 
the  influence  of  water,  and  of  acids  exercising  an  ener¬ 
getic  influence  upon  them,  and  this  force  is  chiefly  mani¬ 
fested  when  exerted  on  alloys,  whether  it  causes 
changes  in  the  relation  of  their  constituent  elements,  or 
whether  it  merely  produces  a  modification  in  their  phy¬ 
sical  state.  The  following  fact  supports  this  opinion  : — 
In  the  construction  of  a  small  lead  chamber  for  the 
manufacture  of  sulphuric  acid,  I  had  employed  for  one 
of  the  side  walls  some  lead  which  had  been  melted  down, 
and  which  contained  i-6o  per  cent,  of  tin,  proceeding 
from  the  solder  remaining  attached  to  the  re-melted 
lead.  This  chamber  was  the  first  of  a  series  of  six 
chambers,  and  received  in  a  continuous  stream  the  nitric 
acid  destined  to  react  on  the  sulphurous  vapour.  Now, 
after  four  years  of  use,  whilst  the  pure  lead  which  had 
been  used  for  the  construction  of  the  other  side  was  found 
almost  intact,  the  lead  charged  with  tin  was  much  cor¬ 
roded  wherever  it  had  been  in  contact  with  the  vapours, 
and  independently  of  its  having  thus  become  thinner, 
the  lead  was  very  brittle  and  crystallised  throughout. 

Analysis,  which  first  fixed  the  quantity  of  tin  at  1  *6o 
per  cent.,  showed,  after  the  alteration,  1-90  per  cent. 

Thus,  the  crystallisation  of  lead  so  alloyed  has  been 
determined  by  the  action  of  water  and  of  acids,  and  the 
presence  of  the  tin  must  have  been  a  determining 
cause  of  this  molecular  arrangement  and  rapid  altera¬ 
tion. 

The  publication  of  this  fact  will,  I  consider,  be 
interesting  to  manufacturers,  especially  after  the  recently 
announced  opinion  that  lead,  when  slightly  alloyed  with 
some  other  metals,  better  resists  the  action  of  acids. 

The  following  are  some  remarkable  examples  of  the 
crystallisation  of  metals  and  of  metalloids  in  the  moist 
way : — 

I  some  time  ago  found  that  sulphide  of  arsenic  dis¬ 
solved  in  ammonia,  left,  after  some  months  of  contact,  a 
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deposit  of  arsenic,  with  its  crystalline  appearance  and 
metallic  brilliancy.  There  was  thus  deoxidation  of 
part  of  the  metalloid  to  form  sulphate  or  arseniate  of 
ammonia. 

By  immersing  a  crystal  of  sulphate  of  copper  in  a 
solution  of  polysulphide  of  potassium,  the  crystal  soon 
becomes  enveloped  in  a  covering  of  sulphide  of  copper, 
on  which  most  beautiful  crystals  of  the  rhomboidal  form 
arrange  themselves. 

By  immersing  crystals  of  the  protochloride  of  mercury 
Hg2Cl,  obtained  by  sublimation,  in  a  solution  of  mono¬ 
sulphide  of  potassium,  the  chloride  in  a  few  days  becomes 
transformed  into  crystallised  cinnabar  of  a  beautiful 
garnet  red  colour,  and  half  the  mercury  is  displaced. 
The  instability  of  sub -sulphide  of  mercury  HgoCl  ex¬ 
plains  this. 

I  have  obtained  gold  in  beautiful  cr}Tstalline  spangles 
by  placing  some  chloride  of  gold  contained  in  a  porous 
vessel  in  the  midst  of  a  solution  of  protoxide  of  iron,  of 
.hyposulphite  of  soda,  or  of  oxalic  acid. 

Lastly,  I  give  an  example  of  metallic  crystallisation  by 
the  wet  way,  certainly  more  curious  than  any  of  the  pre¬ 
ceding  examples. 

I  placed  a  large  crystal  of  sulphate  of  copper  in  a  solu¬ 
tion  of  monosulphide  of  potassium,  and  allowed  all  to 
stand  for  ten  days.  At  the  end  of  that  time  the  outer 
surface  of  the  crystal  of  sulphate  was  transformed  into 
sulphide,  and  presented  the  exact  external  configuration 
of  the  primitive  crystal. 

On  breaking  the  crystal  thus  modified,  I  found  that  the 
thick  covering  of  sulphide  of  copper  presented  on  the 
surface  of  its  inner  wall,  a  well -determined  crystal¬ 
line  appearance,  and  that  above  this  crystalline  cover¬ 
ing  of  sulphide  a  mass  of  metallic  copper  had  been  formed, 
varying  in  thickness,  and  crystallised  into  beautiful 
octahedra.  In  the  centre  of  the  crystal  was  sulphate  of 
copper,  still  intact,  but  between  the  sulphate  and  the 
metallic  copper  a  considerable  quantity  of  double  salt  of 
sulphate  of  copper  and  potash  was  formed.  It  was  a  clear 
blue  hydrated  salt,  crystallised  in  cubes.  I  found  on 
analysis  that  its  composition  may  be  represented  by  this 
formula — K0,Cu0,2S03-f  6HO. 

The  explanation  of  the  formation  of  sulphide  of  copper 
from  this  double  sulphate  is  not  difficult,  but  this  cannot 
be  said  of  the  formation  of  metallic  copper. 

However,  this  unexpected  production  seems  to  me  to 
be  accounted  for  in  the  following  manner: — We  know 
how  easily  salts  of  copper  are  generally  reduced,  and 
that  the  prolonged  contact  of  some  organic  matter  is 
sufficient  to  bring  about  that  reduction.  Thus  in  ink, 
for  example,  there  is  often  a  deposit  cf  microscopic 
crystals  of  copper,  when  sulphate  of  copper  and  a 
decoction  of  logwood  were  used  in  the  manufacture. 
We  also  know  that  sugar  effects  this  reduction  with 
extreme  facility  ;  and,  again,  a  stick  of  phosphorus  left 
in  a  solution  of  sulphate  of  copper  becomes,  in  a  short 
time,  enveloped  in  crystallised  copper. 

Lately,  whilst  going  over  the  excellent  mineral  works 
of  MM.  Perret,  of  Lyons,  I  learnt  a  very  interesting 
fact  from  those  manufacturers — namely,  that  on  emptying 
an  old  cistern  which  had  for  some  time  been  filled  with 
water  charged  with  sulphates  of  copper  and  iron, 
moderately  thick  coverings  of  metallic  copper  were 
found  attached  to  the  wood  which  had  served  to 
support  the  roof  of  the  cistern,  and  amongst  the 
stones  forming  its  floor.  MM.  Perret  gave  me  some 
specimens  they  had  collected,  which  presented  clusters 
formed  of  a  collection  of  octohedral  and  very  large  crystals. 

The  debris  of  the  wood  had  doubtless  acted  by  reduc¬ 
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tion  on  the  cuprous  solution.  The  reducing  gases 
developed  in  the  cistern  had  also  acted. §§ 

I  have  also  mentioned  this  deoxidising  property  of 
wood  when  in  contact  with  sesquioxide  of  iron,  in  a 
work  on  the  changes  effected  in  the  planking  of  ships 
by  the  nails  and  iron  bolts.  We  also  know  that  in 
stagnant  waters,  sulphate  of  iron  is  easily  transformed 
into  sulphide,  and  that  crystalline  clusters  of  pyrites 
often  attach  themselves  to  tufts  of  water  reeds.  There 
was  an  account  in  the  German  papers  of  a  traveller  who 
was  lost  in  a  mine,  drowned  in  waters  charged  with 
sulphate  of  iron ;  after  the  lapse  of  some  years  the  body 
was  found  coated  with  crystallised  sulphide  of  iron, 
caused  by  the  length  of  time  it  had  lain  in  the  ferru¬ 
ginous  solution. 

As  to  the  formation  of  metallic  copper  by  the  action 
of  sulphide  of  potassium  on  a.  crystal  of  sulphate  of 
copper,  it  seems  to  me  likely  that  that  which  can  pro¬ 
duce  reducing  bodies  instantly  on  contact  can  also  be 
produced  through  a  porous  covering  of  sulphide  of 
copper  by  the  deoxidising  action  of  sulphide  of  potas¬ 
sium  and  of  hyposulphite  of  potash  with  which  this 
sulphide  is  charged,  when  its  solution  is  for  some  time 
exposed  to  contact  with  the  air. 

I  believe,  then,  that  the  formation  of  these  crystals 
of  copper  must  be  attributed  to  a  cause  analogous  to 
that  which  produces  silvering  and  gilding;  by  the  wet 
way  by  means  of  reducing  bodies;  and  finally  to  the 
reactions  which  organic  matter  exerts  upon  salts  of 
copper  and  iron,  and  which  cause  the  formation  of  native 
copper  and  iron  pyrites. 


The  Analysis  of  Waters. 

It  is  well  known  that  chemists  are  at  variance  as  to  the 
best  method  of  calculating  the  weighed  results  of  waters. 
The  many  discrepancies  which  occur  in  the  analysis  of 
such  by  different  chemists  are  no  doubt  due  to  the  exist¬ 
ing  difference  of  opinion  as  to  the  states  of  combination 
of  the  various  salts  held  in  solution.  A  process  which  I 
have  for  some  time  worked  gives  most  satisfactory  results, 
and  shows  beyond  doubt  the  true  composition  of  the 
saline  matters. 

An  ordinary  potable  water  generally  contains  the 
chlorides  of  calcium,  magnesium,  potassium,  and  sodium 
(the  chloride  of  calcium  in  extremely  minute  proportion). 
The  sulphates  of  these  alkaline  earths  and  alkalies, 
with  carbonate  of  iron,  lime,  magnesia,  and  silica. 

One  gallon  or  so  of  the  water  is  brought  to  complete 
dryness  at  21 20  F.,  lixiviated  several  times  with  boiling 
absolute  alcohol,  filtered,  and  washed  with  hot  alcohol. 
This  may  be  marked  “alcoholic  solution/’  and  contains 
the  chlorides  only  of  calcium,  magnesium,  potassium, 
and  sodium.  This  filtrate  is  boiled  with  water  until  all 
the  spirit  is  driven  off,  and  the  chlorine  and  bases  ascer¬ 
tained  in  three  different  portions.  These  results  are  cal¬ 
culated  into  chlorides  ;  the  chlorine  serves  as  a  check. 

The  residue  insoluble  in  the  alcohol  is  gently  dried, 
boiled  several  times  with  water,  filtered,  the  filtrate 
divided  into  three  parts,  and  the  lime,  magnesia,  potash, 
and  soda,  with  the  sulphuric  acid,  determined.  Calcu¬ 
lated  into  sulphates,  the  sulphuric  acid  as  check. 

The  part  insoluble  in  the  water  contains  sulphate  of 
lime  (much  of  which  has  not  been  dissolved  by  the 
water),  carbonate  of  lime,  magnesia,  peroxide  of  iron, 
and  silica.  It  is  dissolved  in  dilute  hydrochloric  acid, 

§§  M  Clement  Desormes  had  already  proved  that  in  the  manufacture 
of  crystallised  sulphate  of  copper  he  could  produce  crystals  of  copper 
in  the  sides  of  wooden  tubs. 
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the  silica  filtered  off,  the  filtrate  divided  into  two  parts, 
and  the  sulphuric  acid  found  in  one,  the  iron,  lime,  and 
magnesia  in  the  other.  The  sulphuric  acid  is  calculated 
into  sulphate  of  lime,  and  the  excess  of  lime  found  into 
the  carbonate  ;  the  iron  and  magnesia  into  carbonate. 
(The  sulphate  of  lime  found  in  the  water  solution  is  to 
be  added  to  the  sulphate  got  at  this  stage.) 

The  escape  of  chlorine  from  the  chloride  of  magnesium 
on  evaporation  of  the  water  to  dryness  I  have  ascertained 
to  be  most  minute,  so  that  any  objection  on  this  score  is 
removed,  since  it  seems  the  large  quantity  of  alkaline 
chlorides  always  present  prevent  this. 

The  total  residue,  organic  matter,  and  silica  should  be 
determined  in  another  portion  of  the  water.  In  the 
evaporation  of  the  water  for  analysis  a  large  beaker  or 
basin  is  preferred. 

The  advantages  of  this  process  are  the  solubility  of 
the  chlorides  alone  in  alcohol,  the  solution  of  the  sul¬ 
phates  in  water,  and  the  carbonates,  &c.,  in  the  acid. 

It.  C.  M. 

Edinburgh,  August  21. 
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On  Tobacco ,  by  Ferdinand  F.  Mayer,  of  New  York. 

( Continued  from  'page  75.) 

Examination  ©f  —  The  material  engaged 

for  the  experiments  with  fresh  tobacco, — a  dozen  plants 
in  full  growth,  collected  after  “  topping  ”  the  buds, — un¬ 
fortunately,  by  some  delay  in  delivering,  reached  me  in 
so  damaged  a  condition  as  to  reduce  very  considerably 
the  extent  of  my  investigations. 

Of  the  uninjured  leaves,  with  their  petioles  and  ribs, 
25  troy  ounces  were  spread  out  to  dry  until  their  weight 
had  been  reduced  to  1625  grains, — a  loss  of  86-5  percent., 
though  they  were  not  yet  perfectly  air-dry. 

Of  this  weight,  only  245  grains  had  remained  green 
throughout,  or  showed  scarcely  any  decolorisation.  The 
remainder  had  become  more  or  less  brown,  on  the  upper 
surface  principally,  scarcely  on  the  lower.  They 
possessed  a  simple  herbaceous  odour,  no  pungency  like 
that  of  ammonia,  or  commercial  leaf,  but  a  decidedly 
acrid  taste. 

One  hundred  and  seventy-one  grains  of  the  green 
leaves  were  exhausted  with  boiling  alcohol— dilute 
alcohol  acidulated  with  hydrochloric  acid— and  the 
alcohol  removed  from  the  tincture  by  distillation.  The 
residue  indicated,  when  tested  with  tenth  normal  solu¬ 
tion  of  iodohydrargyrate  of  potassium  (one  cubic  centi¬ 
metre  =  0*0045  of  a  gramme  —  o'otyi^  of  a  grain  of 
nicotina),  2*345  grains  of  the  alkaloid  in  17 1  grains. 
1*36  per  cent,  of  the  dry  leaf  =0*1836  per  cent,  in 
the  fresh. 

Six  hundred  and  sixty  grains  of  the  leaves  which  had 
become  somewhat  tainted  were  treated  in  precisely  the 
same  manner.  They  indicated  within  a  mere  fraction 
of  9*37  grains  of  alkaloid,  =  1  *42  per  cent,  in  the  dry, 
=  0*1917  per  cent,  in  the  fresh  state. 

Of  the  fresh  leaves,  the  juice  of  which  was  of  a  very 
decided  acid  reaction,  28*5  troy  ounces  had  at  the  same 
time  been  placed  in  digestion  at  a  moderate  temperature 
for  several  days  with  water  acidulated  with  sulphuric 
acid.  The  3700  cc.  of  liquor  resulting,  contained, 
according  to  assay,  28*87  grains  of  nicotina,  equal  to 
0*2 1  per  cent,  in  the  fresh  state. 

Ten  troy  ounces  of  the  same  were  macerated  in  the  same 
manner;  the  resulting  liquor,  however,  evaporated  in  a 
porcelain  dish  to  the  consistence  of  soft  extract,  and 


after  redissolving  tested  with  iodohydrargyrate ;  this 
indicated  4*75  grains;  only  o*i  per  cent,  were  still 
present. 

Commercial  tobacco,  known  as  Connecticut  seed-leaf, 
and  reported  to  be  of  the  same  variety  and  neighbour¬ 
hood  as  the  fresh  plants  under  examination,  presented 
the  usual  properties  of  good  tobacco.  Its  simple 
watery  infusion  was  decidedly  alkaline.  Hydrogen  gas 
and  still  more  air  at  slightly  elevated  temperature  passed 
over  the  tobacco  contained  in  a  long  tube,  carried  off 
very  noticeable  quantities  of  nicotina  and  ammonia.  On 
distilling  it  with,  water,  the  vapours  carried  over  nico- 
ammonia,  and  its  carbonate,  and  it  was  observed  that 
the  wdiole  of  the  nicotina  contained  in  a  watery  infusion 
could  be  evolved  by  boiling,  or  distilling  it  with  a  large 
excess  of  caustic  ammonia. 

As  the  result  of  several  assays  with  two  troy  ounces 
at  each  time,  I  obtained  as  mean  proportion  of  nicotina 
13*25  grains,  equal  to  1*36  per  cent,  of  the  leaf,  pre¬ 
cisely  the  percentage  in  the  first  assay  as  given  above. 

Tobacco  seed  of  the  same  variety  possesses  scarcely 
any  acridity,  except  w*hat  arises  from  rancidity  of  the 
oil.  The  latter  is  at  times  extracted  as  from  other  seeds, 
and  employed  for  household  use.  Decoction  with  acidu¬ 
lated  wmter  was  found  to  be  the  best  mode  for  their 
extraction. 

Three  troy  ounces,  thoroughly  bruised,  were  boiled  for 
several  hours  with  water  and  a  little  sulphuric  acid.  The 
filtered  liquor  indicated,  with  iodohydrargyrate,  6*46 
grains  of  nicotina  =  0*45  per  cent,  of  the  seed. 

The  leafstalks  and  ribs  of  the  commercial  leaf,  and 
the  liber  of  the  green  stalk,  yielded  noticeable  quantities 
of  the  alkaloid,  but  their  percentage  was  not  determined. 

For  the  purpose  of  identifying  the  alkaloid,  or  bases 
carried  down  by  iodide  of  mercury  from  acidulated  solu¬ 
tions  in  these  several  instances,  the  precipitates  were 
washed  with  water — (since  the  test  solution  of  iodo¬ 
hydrargyrate,  besides  containing  a  large  excess  of  iodide 
of  potassium,  is  too  dilute  to  allow  any  trimethylina  to 
be  precipitated,  no  attention  needed  to  be  paid  to  any 
possible  decomposition  of  the  precipitate) ;  it  was  then 
rubbed  smooth  in  a  mortar  with  a  concentrated  solution 
of  protochloride  of  tin,  to  which  were  afterwards  added 
small  pieces  of  caustic  potassa,  so  as  to  form  an  alkaline  solu¬ 
tion  of  protoxide  of  tin.  The  result  in  this,  as  well  as  in 
the  case  of  all  other  bases,  when  their  compounds  with 
mercury  are  similarly  treated,  is  that  the  mercury  is  re¬ 
duced  to  the  metallic  state,  its  iodine  or  chlorine  com¬ 
bining  with  the  tin  :  the  hydriodate  of  the  base,  then 
disengaged,  is  acted  on  by  the  excess  of  caustic  alkali, 
and  the  base,  when  the  mixture  is  now  agitated  with 
ether,  is  at  once  taken  up  in  an  almost  pure  condition. 

After  distilling  off  the  ether,  the  residue  is  dissolved 
in  dilute  hydrochloric  or  oxalic  acid,  filtered,  again 
shaken  with  alkali  and  ether  or  chloroform,  which  will 
then  give  a  pure  solution  of  the  base,  provided  no  lengthy 
evaporation  has  been  made  use  of,  in  preparing  liquors 
for  precipitation  with  mercury. 

The  ethereal  solution  obtained  in  this  manner  from 
precipitates  of  nicotina  at  first  leaves  the  alkaloid  as  a 
pale,  yellowish,  oily  liquid  surrounded  by  a  greenish 
brown  soft  resin  or  impure  wax,  which,  next  to  am¬ 
monia,  is  the  cause  of  the  pungent  odour  of  tobacco.  To 
a  certain  extent  it  is  a  product  of  the  oxidation  of  the 
alkaloid,  but  when  repeatedly  dissolved  in  alcohol  it  is 
odourless  and  tasteless,  and  contains  no  nitrogen. 

Pure  nicotina  obtained  from  the  second  or  third  solu¬ 
tion  in  ether  is  colourless,  has  no  odour  at  first,  but 
acquires  the  pungency  and  odour  of  tobacco  after  some 
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hours’  exposure  to  the  air,  or  on  being  heated.  It  agrees 
in  most  respects  with  the  description  given  by  Henry 
and  Boutron-Charlard.  Half  a  drop  of  it  instantly 
killed  a  full-grown  pigeon. 

The  liquids  from  which  the  precipitate  of  nicotina 
with  mercury  had  been  obtained,  and  which  contained 
an  excess  of  iodide,  were,  after  filtering,  rendered  alka¬ 
line  by  the  addition  of  caustic  potassa.  This  causes  a 
decided  precipitate  only  in  the  case  of  commercial 
tobacco  ;  the  solutions  from  the  dried  leaves,  in  both  the 
above  experiments,  gave  a  faint  cloudiness.  The  filtrate 
from  the  seeds  did  not  even  show  a  trace  of  what  would 
have  indicated  the  presence  of  ammonia. 

The  precipitate  produced  in  the  first  case  was  decom¬ 
posed  by  alkali  and  protoxide  of  tin  and  then  distilled  ; 
the  distillate  was  converted  into  a  platinum  salt,  which 
had  all  the  properties  of  that  of  ammonia. 

Having  become  satisfied,  by  my  preliminary  exami¬ 
nation,  that  no  stronger  alkali  than  ammonia  wTas  re¬ 
quired  to  expel  nicotina  as  well  as  trimethylina,  parts  of 
the  solutions  to  which  no  mercury  had  been  added  were 
severally  distilled  with  caustic  ammonia. 

In  the  case  of  the  acid  infusion  of  fresh  tobacco,  no 
bases  besides  ammonia  (from  the  retort)  and  nicotina 
were  to  be  found  in  the  gases  and  the  liquids  which  came 
over  and  were  received  in  hydrochloric  acid.  Evaporated 
to  dryness,  and  tested  for  trimethylina,  no  traces  of  it 
could  be  discovered  by  the  reactions  described  above,  nor 
any  particular  resemblance  in  the  odour ;  nor  could  any 
inflammable  gas  be  extracted  from  the  residual  chlorides 
on  heating  with  caustic  potassa  or  baryta. 

With  an  infusion  of  commercial  tobacco,  a  great  part 
of  the  nicotina  comes  over  without  the  addition  of  an 
alkali,  and  nearly  the  whole  quantity  is  obtained  by 
adding  a  considerable  excess  of  ammonia.  This  form  is 
likewise  free  from  trimethylina. 

There  is  no  perceptible  difference  in  this  respect 
between  a  decoction  of  the  seed,  and  one  of  the  fresh 
plant.  The  distillate  contains  only  ammonia  [inten¬ 
tionally]  and  nicotina. 

From  the  watery  distillate  of  ordinary  tobacco,  which 
had  a  milky  appearance,  but  gave  no  deposit,  and  con¬ 
tained  both  ammonia  and  nicotina  in  solution,  after 
acidulating  with  sulphuric  acid,  ether  extracted  a  small 
quantity  of  a  substance  which  I  believe  to  be  identical 
with  the  soft  resin  described  before. 

Though  the  experiments  delineated  so  far  are  evidently 
yet  incomplete,  they  still  serve  to  answer  the  question 
proposed  as  completely  as  was  possible  at  this  season  of 
the  year. 

The  conclusions  which  I  beg  to  submit  are,  — 

1.  That  nicotina  is  the  active  principle  in  all  parts  of 
the  plant  before  and  after  curing. 

2.  That  there  is  in  all  probability  no  increase,  but 
rather  a  loss  of  nicotina  during  the  drying  and  curing, 
partly  or  wholly  caused  by  volatilisation  ;  and 

3.  That  the  plant  or  its  parts  contain  no  trimethylina, 
nor  any  ammonia  while  fresh, — Proc.  Amer .  Pharm. 
Asso.,  1865. 

Paris  Exhibition  of  ISGI. — A  Beportby  M.  Dumas 
to  the  Imperial  Commission  on  the  size  and  plan  of  the 
building  necessary  for  the  Exhibition  is  published  in  the 
Moniteur  Scientifique.  It  states  that  at  least  30,000 
exhibitors  may  be  expected  to  contribute,  and  space  must 
be  found  for  that  number.  The  names  of  the  French 
jurors  in  the  division  of  agricultural  products  and  manu¬ 
factures  have  also  been  published,  and  we  observe  in  one 
division  or  another  the  name  of  almost  every  chemist  of 
note  in  Paris. 
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Lecture  4. 

Eternal  relations  of  vegetable  and  animal  processes — Nature 
of  cosmical  forces — Neutral  convertibility  of  heat  and 
motion — Their  quantitative  equivalency  with  one  another 
• — Illustrations  of  motion  resulting  from  muscular  effort — - 
Force  rendered  latent  in  mechanical  separation  of  attract¬ 
ing  bodies — Actual  and  potential  energy —  Chemical  separa¬ 
tion  of  attracting  bodies — Theory  of  electrolysis — Force 
of  galvanic  battery  derived  from  combustion  of  zinc — 

II eat  of  dissolving  zinc  manifested  externally  in  ignition 
of  platinum  wire — The  same  heat  stored  up  in  electrolytic 
oxygen  and  hydrogen — Its  reproduction  by  explosion  of 
mixed  gases — Solar  heat  rendered  latent  in  separated 
oxygen  and  vegetable  tisszie — Its  liberation  by  combustion 
of  vegetable  tissue  in  air — All  terrestrial  force  traceable 
to  the  sun — Accumulation  of  solar  force  by  vegetable 
organisms— Its  dissipation  by  animal  organisms — Reverse 
subsidiary  actions — Baseless  hypothesis  of  vital  force — 
Artificial  performance  of  alleged  vital  syntheses — Stages  of 
constructive  vegetal  and  destructive  animal  action — 
Occurrence  of  same  intermediate  products  in  both  king¬ 
doms—  General  processes  of  synthetic  chemistry — Passage 
from  one  organic  group  to  next  in  complexity — Continuous 
series  of  synthetic  operations — Production  of  urea ,  formic 
acid,  prussic  acid,  methylamine,  and  chloroform  from 
mineral  elements — Synthesis  of  di-carbon  compounds,  in¬ 
cluding  alcohol,  triethylamine,  taurine,  acetic  acid,  glyco- 
cine,  and  oxalic  acid — Of  tri-,  tetra-,  and  penta-com- 
pounds ,  including  glycerine,  the  lactic,  butyric,  succinic, 
malic,  tartaric,  and  valeric  acids ,  and  f  ousel  oil — Of  hexa- 
compounds,  including  caproic  acid,  leucine ,  and  grape 
sugar  (?) — Of  hepta- compounds,  including  oil  of  bitter 
almonds,  and  the  benzoic,  salicic,  and  gallic  acids — Possible 
artificial  manufacture  of  food. 

At  the  conclusion  of  my  last  lecture  I  was  insisting  upon 
the  importance  of  considering  the  phenomena  of  animal 
and  vegetable  life  in  relation  to  the  external  forces  of  the 
universe.  I  observed  that,  however  valuable  might  be  the 
study  of  the  more  minute  and  elementary  forms  of  life, 
and  I  was  far  from  wishing  to  decry  its  value  in  any  way, 
there  were  some  great  truths,  on  the  other  hand,  which 
could  only  be  appreciated  by  comparing  the  most  highly 
differentiated  forms  of  life  with  one  another,  not  in  their 
minute  details,  but  in  their  broad  general  features.  I 
observed,  further,  that  while  the  chief  cosmical  function 
of  highly  developed  vegetable  life  was  deoxidation,  or  the 
separation  of  oxygen  from  carbon  and  hydrogen,  the  lead¬ 
ing  function  of  highly  developed  animal  life  was  oxida¬ 
tion — the  recombination  of  the  separated  oxygen  and 
carbo-hydrogen  vrith  one  another  ;  and  we  agreed  to  in¬ 
vestigate  upon  this  occasion  the  essential  nature  of  these 
two  correlative  processes.  I  said,  further,  that  I  was 
induced  to  bring  this  subject  under  your  notice  in  a  more 
elementary  and  detailed  manner  than  I  originally  contem¬ 
plated,  from  finding  that  certain  principles  admittedly 
physicists  to  be  as  fundamental  as  the  laws  of  gravitation 
were  not  heartily  and  unreservedly  acknowledged  by 
physicians. 

First  of  all,  then,  we  have  to  consider  what  is  the  cha¬ 
racter  and  import  of  that  deoxidation  of  carbonic  anhydride 
,  and  water,  which  takes  place  in  vegetable  organisms  ;  and 
by  the  exercise  of  what  forces  is  it  brought  about.  Now, 
in  entering  upon  the  discussion  of  this  question,  I  must 
direct  your  attention  for  a  short  time  to  topics  which  at 
first  sight  seem  but  very  remotely  connected  either  with 
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chemistry  or  physiology.  To  paraphrase  in  sober  earnest 
the  expressions  used  in  sarcasm  by  a  very  distinguished 
Fellow  of  this  College,  the  value  of  whose  contributions 
to  physiological  science  no  one  can  be  more  ready  than 
myself  to  acknowledge,  I  shall  preface  my  remarks  by  a 
few  observations  upon  force  and  the  constancy  of  its 
amount  in  the  universe.  Then,  by  a  reference  to  systems 
and  suns,  and  worlds,  and  steam-engines,  and  mills,  and 
telegraphs,  I  shall  endeavour  to  satisfy  you  that  the  same 
forces  are  at  work  in  living  plants  and  animals  as  in  the 
inorganic  world  ;  and  that  the  study  of  the  indestructi¬ 
bility  and  correlation  of  force  will  teach  us  much,  though 
very  far  from  all,  concerning  the  nature  of  life. 

Let  us  begin,  then,  by  considering  the  correlation  that 
exists  between  the  forces  of  heat  and  motion — their 
equivalency  with,  and  convertibility  into,  one  another — 
of  which  no  better  illustration  perhaps  can  be  chosen  than 
a  steam-engine  ;  and  the  philosophical  toy  upon  the  table 
known  as  Hero’s  celipile  will  answer  our  purpose  perfectly 
well.  On  lighting  a  fire  under  the  boiler  of  a  steam- 
engine,  some  of  the  heat  liberated  in  the  furnace  gradually 
passes  into  the  water  ;  and  as  each  successive  increment  of 
heat  is  transmitted  from  the  furnace  into  the  water,  the 
temperature  of  the  water  rises  until  it  arrives  at  a  certain 
point.  During  the  time  the  -water  takes  in  rising  from  its 
original  temperature  up  to  the  boiling  point,  heat  is  being 
conveyed  into  it,  at  what  may  be  regarded  as  an  uniform 
rate.  When,  however,  a  certain  degree  of  heat  is  reached, 
the  temperature  of  the  water  no  longer  rises,  although  the 
heat  of  the  furnace  continues  passing  into  it  at  the  same 
rate  as  before  ;  but  now  some  of  the  heat  absorbed,  instead 
of  being  manifested  in  the  form  of  heat,  appears  in  the 
form  of  motion,  and  the  steam-engine  is  set  to  work. 
Just  as  in  the  celipile  before  you,  the  heat  of  the  spirit 
lamp  was  passing  into  the  water  for  several  minutes  with 
no  other  effect  than  that  of  raising  the  temperature  of  the 
water ;  whereas,  after  the  lapse  of  several  minutes,  the 
heat  of  the  spirit  lamp  continually  passing  into  the  water 
ceased  to  increase  the  temperature  of  the  water  in  the 
slightest  degree,  but  caused,  instead,  a  rapid  rotatory 
motion  of  the  instrument.  Thus,  we  perceive  generally 
that  the  development  of  motion  is  consequent  upon  an 
absorption  of  heat,  and  conversely,  we  shall  find  that  an 
arrest  of  motion  is  tantamount  to  the  liberation  of  heat. 
For  example,  if  we  employ  our  steam  power  in  drilling  a 
piece  of  metal,  the  motion  of  the  engine  is  lessened  by  the 
friction  of  the  drill,  and  a  certain  amount  of  heat  is  thereby 
generated.  The  original  heat  of  the  furnace,  absorbed  by 
the  boiling  wrater  without  any  increase  of  temperature, 
produces  a  less  amount  of  motion  than  formerly,  but  the 
diminution  of  motion  is  supplemented  by  an  increase  of 
heat — less  of  the  heat  which  passes  into  the  water  being 
now  manifested  in  the  form  of  motion,  but  the  difference 
reappearing  at  a  distance  in  its  primitive  form  of  heat. 

Similarly  when  a  bullet  strikes  upon  an  iron  target  its 
motion  is  suddenly  arrested,  and  its  temperature  as  sud¬ 
denly  raised.  That  which  wras  motion  has  become  heat, 
and  the  quantity  of  heat  shared  between  the  bullet  and 
the  target  is  exactly  proportional  to  the  previous  velocity 
of  the  bullet,  or  to  the  quantity  of  its  motion  that  has 
been  arrested.  Again,  in  exact  proportion  to  the  dimi¬ 
nution  of  motion  in  the  working  parts  of  the  engine,  so 
is  the  amount  of  heat  developed  by  the  friction  of  the 
drill  upon  the  piece  of  metal.  For  not  only  are  heat  and 
motion  convertible  into  one  another  in  a  general  way,  but 
they  are  convertible  in  a  manner  which  admits  of  accu¬ 
rate  measurement.  Ly  suitably  contrived  experiments 
it  may  be  shown,  in  every  instance,  that  so  much  heat 
developed  is  equivalent  to  so  much  motion  arrested,  and 
conversely  that  so  much  motion  generated  is  equiva¬ 
lent  to  so  much  heat  absorbed.  It  has  been  ascertained 
for  instance,  more  particularly  by  Mr.  Joule,  that  the 
force  of  a  pound  -weight  falling  through  772  feet  is  exactly 
equal  to  the  amount  of  heat  which  a  pound  of  water  will 


give  out  in  cooling  one  degree  Fahrenheit;  or,  in  other 
words,  that  the  heat  developed  by  the  arrest  of  the 
motion  of  a  pound  weight  falling  through  772  feet  would 
raise  the  temperature  of  a  pound  of  water  one  degree, 
and  that  the  heat  given  out  by  the  cooling  of  a  pound  of 
water  one  degree  would  lift  a  pound  weight  through  the 
height  of  772  feet.  Heat  and  motion,  therefore,  are  in 
every  case  interchangeable  for  one  another  according  to 
a  definite  standard  of  equivalency. 

Now,  let  me  direct  your  attention  to  some  simple  illus¬ 
trations  of  motion  ;  and,  first  of  all,  to  the  direct  motion 
of  a  projectile  hurled  tfrom  the  arm  of  a  man.  Upon 
seeing  the  rapid  flight  of  a  dart  or  javelin  through  the  air, 
we  recognise  immediately  that  the  motion  of  the  javelin 
did  not  originate  in  itself,  but  was  impressed  upon  it  by 
some  external  force.  We  never  think  of  attributing  its 
motion  to  the  exercise  of  any  internal  javelin  force,  but  to 
the  action  of  the  muscular  force  by  which  it  wras  originally 
projected.  We  know  that  the  momentum  of  the  javelin  is 
exactly  proportionate  to  the  amount  of  force  exerted  in 
hurling  it,  and  that  ^when  it  strikes  some  distant  object, 
the  blow  which  that  object  receives  is  as  surely  struck  by 
the  man  as  if  he  had  delivered  it  directly  with  his  fist. 
Let  us  now  take  an  illustration,  in  which  motion  is 
transmitted  through  the  intervention  of  some  simple  in¬ 
strument,  as  in  the  case  of  a  bow  and  arrow,  for  example. 
Here,  also,  the  motion  of  the  arrow  through  the  air  does 
not  take  place  in  virtue  of  any  force  originating  in  the 
bow,  but  is  consequent  on  the  muscular  force  exerted  in 
drawing  the  bow  and  cord  asunder  ;  and,  limited  only  by 
the  susceptibility  of  the  bow,  the  momentum  of  the  arrow 
depends  entirely  upon  the  amount  of  force  exerted  by  the 
archer  in  pulling  the  bow-siring. 

Again,  in  discharging  a  cross-bow,  the  cord  is  first  drawn 
over  the  catch  by  a  muscular  eflort,  and  the  arrow  after¬ 
wards  projected  by  the  release  of  the  cord.  Although  the 
susceptibility  of  this  kind  of  bow  is  far  more  limited  than 
that  of  a  long  bow,  still  it  is  evident  that  the  force  with 
which  the  arrow  is  eventually  projected  does  not  originate 
in  the  bow,  but  is  only  a  transformation  of  the  muscular 
force  exerted  in  separating  the  cord  and  bow  from  one 
another.  Now,  suppose  that,  instead  of  pulling  the  trigger 
of  the  cross-bow  immediately  after  the  cord  has  been 
drawn  over  the  catch,  we  allow  the  bo-w  to  remain  in  its 
stretched  state  for  weeks,  or  months,  or  years,  and  then 
release  the  cord  ;  still  the  force  with  which  the  arrow  is 
eventually  projected  will  be  the  original  muscular  force 
exerted  at  the  moment  of  pulling  the  bow  and  cord 
asunder.  Suppose,  for  instance,  that  I  were  to  draw  the 
cord  of  a  cross-bow  over  the  catch  to-day,  and  a  century 
hence  some  one  were  to  release  it  by  touching  the  trigger, 
still  the  force  of  the  projected  arrow  would  not  be  his 
force,  but  my  force,  exerted  by  me  to-day,  lodged  in  the 
bow  for  a  hundred  years,  then  manifested  in  the  motion 
of  the  arrow,  and  finally  transformed  into  heat  upon  the 
cessation  of  its  flight. 

Similarly  the  force  with  which  a  cannon-ball  falling  from 
the  top  of  the  Monument  would  strike  the  pavement  below, 
would  be  the  exact  expression  of  the  force  exerted  in  lift¬ 
ing  it  to  the  top — that  is  to  say,  in  separating  the  cannon¬ 
ball  and  the  pavement  a  certain  distance  from  each  other, 
no  matter  how  many  years  before.  "We  may  thus  render 
muscular  force  latent  in  the  stretched  bowstring,  raised 
cannon-ball,  or  other  instrument,  for  any  length  of  time. 
This  latent  force  is  generally  spoken  of  as  potential  energy, 
wdiile  the  active  force  exertable  at  any  moment  by  the  fly¬ 
ing  arrow  or  falling  ball  constitutes  its  actual  or  dynamic 
energy.  Thus  the  actual  energy  of  my  arm  becomes  the 
potential  energy  of  the  crossbow,  reappears  as  the  actual 
energy  of  the  projectile,  and  is  finally  not  lost,  but  dissi¬ 
pated  in  the  form  of  heat.  The  point,  then,  I  wish  parti¬ 
cularly  to  impress  upon  you  is  that  the  actual  mechanical 
energy  manifested  in  the  falling  together,  or  springing 
together,  of  two  separated  bodies,  the  ball  and  the  earth, 
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the  cord  and  the  bow,  is  only  a  liberation  of  the  potential- 
energy  stored  up  in  them  at  the  moment  they  were  pulled 
apart  from  one  another. 

Let  us  now  turn  our  attention  to  an  altogether  different 
kind  of  pulling  apart,  namely,  the  pulling  apart  of  oxygen 
and  hydrogen  from  their  state  of  chemical  combination.  I 
am  here  repeating  the  well-known  experiment  of  the  elec¬ 
trolytic  decomposition  of  water.  By  means  of  a  galvanic 
battery  I  am  tearing  asunder  the  previously  combined 
oxygen  and  hydrogen,  and  collecting  the  two  gases  in 
separate  cylinders.  Now,  what  is  the  nature  of  this  sepa¬ 
ration,  and  how  is  it  brought  about  ?  Seizing  one  link  in 
the  chain  of  actions  as  a  starting-point,  let  us  consider 
first  of  all  the  combination  of  zinc  in  the  battery-cell  ;  for 
in  all  ordinary  batteries  the  direct  or  indirect  oxidation  of 
zinc  is  the  source  of  the  power  obtained.  Upon  holding 
this  bundle  of  loose  zinc  shavings  in  the  blowpipe  flame, 
you  observe  that  the  metal  takes  fire  from  time  to  time  and 
burns  with  very  great  brilliancy,  being  converted  into  the 
white  flocculi  of  oxide  of  zinc  which  are  now  floating  about 
the  room.  If  we  introduce  the  ignited  zinc  into  a  vessel 
of  chlorine,  it  continues  to  burn,  you  perceive,  with  even 
greater  intensity  than  before,  producing  abundant  fumes  of 
chloride  of  zinc.  But  wre  may  obtain  chloride  of  zinc  more 
readily  by  dissolving  the  metal  in  hydrochloric  acid,  and 
in  this  case,  also,  the  combination  of  zinc  with  chlorine  is 
attended  by  an  evolution  of  heat.  Thus,  the  solution  of 
granulated  zinc  in  hydrochloric  acid,  now  taking  place  in 
this  gas  generating  flask,  is  being  accompanied  by  a  con¬ 
siderable  elevation  of  temperature  in  the  liquid,  as  well  as 
by  an  evolution  of  hydrogen,  according  to  the  equation — 

Zinc.  Hydrochloric  acid.  Zine  chloride.  Hydrogen. 

Zn"  +  2HC1  =  Zn"Cl2  +  H2. 

Now,  equivalent  for  equivalent,  the  quantity  of  heat 
liberated  by  the  combination  of  zinc  with  oxygen  or 
chlorine  is  much  greater  than  that  evolved  by  the  similar 
combination  of  hydrogen ;  and,  accordingly,  W'hen  wre  burn 
zinc  at  the  expense  of  hydrogen,  as  in  this  experiment,  we 
obtain  in  the  flask  only  so  much  of  the  heat  produced  by 
the  burning  of  the  zinc  as  is  in  excess  of  the  heat  absorbed 
in  the  unburning,  so  to  speak,  of  the  hydrogen.*  Hence, 
leaving  out  of  consideration  certain  subsidiary  phenomena, 
the  heat  produced  by  the  solution  of  a  given  quantity  of 
zinc  in  hydrochloric  acid,  and  the  heat  producible  by 
burning  the  thereby  liberated  hydrogen  in  an  atmosphere  of 
chlorine,  added  together,  would  exactly  equal  the  amount 
of  heat  producible  by  burning  the  same  quantity  of  zinc 
directly  in  chlorine  gas,  as  we  did  a  minute  or  two  ago. 
Thus,  by  the  solution  of  zinc  in  hydrochloric  or  sulphuric 
acid,  wTe  have  a  certain  proportion  of  the  combination-heat 
of  the  zinc  set  free.  The  intensity  of  this  heat  is  not 
great,  in  consequence  of  its  being  associated  with  so  large 
a  mass  of  matter  in  the  flask,  but  its  quantity  is  very  con¬ 
siderable,  and  constitutes,  indeed,  the  entire  dynamic  energy 
we  have  at  our  disposal  in  the  galvanic  battery. f  When  the 
zinc  and  platinum  plates  of  the  battery  communicate  freely 
with  each  other,  the  combination-heat  of  the  attacked  zinc 
is  manifested  solely  by  a  rise  of  temperature  in  the  con¬ 
tents  of  the  cell,  precisely  as  in  the  case  we  have  just  con¬ 
sidered  of  the  simple  solution  of  granulated  zinc  in  hydro¬ 
chloric  acid.  But  the  battery  is  a  machine  for  enabling  us 
us  to  apply  and  transform  this  combination-heat  of  the 


*  Vide  Professor  Williamson’s  lecture  “On  the  Dynamics  of  the 
Galvanic  Battery,”  Phil.  Mag.,  xxvi.,  452. 

t  Taking  as  our  unit  of  heat  the  quantity  of  heat  necessary  to 
raise  the  temperature  of  a  kilogramme  of  water  i°  C. — that  is  to  say, 
from  o"  C.  to  1°  C. — it  is  found  that  65  grammes  of  zinc  Z11",  in  com 
bining  with  twice  35*5  grammes  of  chlorine  CI2,  to  form  136  grammes 
of  chloride  of  zinc  Zn''Cl2,  evolves  ioiqi  units  of  heat;  whereas 
2  grammes  of  hydrogen  H2,  in  combining  with  twice  35-5  grammes 
of  chlorine  Clg,  to  form  73  grammes  of  hydrochloric  acid  2HCI, 
evolves  only  47 '56  units  of  heat  ;  hence  in  decomposing  73  grammes 
of  hydrochloric  acid  by  65  grammes  of  zinc,  according  to  the  equation 
Zn"  +  2HCI  =  Zn"Cl2  +  H2,  we  should  have  loiqi  —  4776  =  5375 
units  of  heat  liberated  as  initial  battery  power. 
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zinc  in  a  variety  of  ways.  For  instance,  if  I  complete  tbe 
communication  between  the  zinc  and  platinum  plates  by 
means  of  a  platinum  wire,  you  observe  the  small  coil  of 
wire  assumes  an  intense  state  of  ignition.  Now,  the  heat 
of  the  platinum  wire  is  nothing  more  than  a  portion  of 
the  translated  heat  of  the  zinc  burning  in  the  cell ;  which, 
instead  of  being  manifested  at  the  point  of  action  in  the 
cell,  is  manifested  at  a  distance  in  the  platinum  wire ; 
much  as  a  portion  of  the  furnace  heat  absorbed  in  the 
evaporation  of  water  may  be  manifested  at  a  distance  by 
the  friction  of  a  drill.  The  heat  exhibited  in  the  platinum 
wire  does  not  originate  in  the  wire,  but  in  the  cell,  and  so 
much  of  the  heat  of  the  burning  zinc  as  appears  in  the 
wire  is  lost  to  the  cell.  Just  as  the  contracting  muscle 
strikes  its  blow  at  a  distance  of  many  yards  by  means  of 
the  conducting  javelin,  so  does  the  burning  zinc  strike 
its  blow  at  the  spot  to  which  its  impulse  is  conducted 
by  the  copper  strands. 

In  electro-motive  machines,  the  heat  of  the  burning  zinc 
is  employed  in  doing  mechanical  work,  just  as  the  heat  of 
burning  coal  is  employed,  though  with  far  greater  economy, 
in  a  steam-engine.  But  in  the  decomposition  of  water 
taking  place  upon  the  table,  the  heat  of  the  burning  zinc 
is  employed  in  the  chemical  work  of  pulling  oxygen  and 
hydrogen  apart  from  one  another.  Of  the  heat  producible 
by  the  combustion  of  a  given  wreight  of  zinc,  the  propor¬ 
tion  manifested  externally  in  the  ignition  of  platinum 
wire,  or  employed  externally  in  the  separation  of  oxygen 
and  hydrogen,  is  supplemental  to  the  quantity  absorbed  in 
heating  the  cell ;  so  that  in  the  electrolysis  of  wrater,  as 
in  the  heating  of  platinum  wire,  so  much  the  more  external 
work  done,  so  much  the  less  internal  heat  developed.  By 
the  electrolytic  decomposition  of  water,  the  heat  of  the 
burning  zinc,  which  does  not  appear  internally  in  the  cell, 
and  which  might  be  manifested  externally  in  the  ignition 
of  platinum  wire,  lies  dormant  in  the  separated  oxygen 
and  hydrogen  ;  but  it  is  not  lost.  On  the  contrary,  I  can 
render  it  manifest  to  you  with  the  greatest  ease.  Now 
that  we  have  collected  a  sufficient  quantity  of  our  electro¬ 
lytic  gases,  I  have  only  to  mix  them  together  and  explode 
them,  when  you  observe  a  considerable  evolution  of  light 
and  heat  resulting  from  their  combination  ;  which  light 
and  heat  are  nothing  more  than  the  light  and  heat  of  the 
burning  zinc,  not  manifested  in  the  cell,  but  retained  for 
a  time  in  the  separated  gases,  so  as  to  constitute  their 
potential  energy.  The  explosion  of  the  gases  at  once  or  a 
hundred  years  hence  would  make  no  difference.  The  heat 
and  light  resulting  from  their  eventual  explosion  would 
still  be  the  heat  and  light  of  the  burning  zinc  stored  up  in 
them,  so  to  speak,  at  the  moment  of  their  electrolysis.  In 
my  last  lecture  I  showed  you  the  formation  of  water  by 
the  combustion  of  hydrogen  in  the  oxygen  of  the  air, 
and  called  your  attention  specially  to  the  heat  deve¬ 
loped  by  the  combination.  The  heat  so  developed  did 
not  originate  in  the  oxygen  and  hydrogen,  but  was  simply 
a  liberation  of  the  heat  force,  which,  directly  or  indirectly, 
at  some  time  or  other,  had  been  employed  in  pulling  them 
apart,  and  been  rendered  latent  in  them  so  long  as  they 
continued  apart — just  as  the  force  of  a  stretched  cross¬ 
bow  does  not  originate  in  the  bow,  but  is  merely  latent 
muscular  force  stored  up  in  the  separated  bow  and  cord. 
Similarly  in  the  rapid  combustion  of  carbon  in  oxygen 
gas  to  form  carbonic  anhydride,  there  was  no  generation 
of  heat,  but  only  a  liberation  of  the  heat  previously  stored 
up  in  the  two  separated  elements. 

Now,  then,  we  are  in  a  position  to  understand  the 
nature  of  the  action  taking  place  in  the  vegetable  king¬ 
dom,  by  which  carbonic  anhydride  and  water  are  decom¬ 
posed — to  consider  what  is  the  external  force  employed  in 
the  pulling  apart  of  oxygen  from  hydrogen  and  carbon, 
and  what  becomes  of  it.  This  force  is  no  other  than  the 
light  and  heat  force  emanating  from  the  sun,  rendered 
latent  in  the  oxygen  on  the  one  hand,  and  carbo-hydrogen 
of  vegetable  tissue  or  secretion  on  the  other,  and  repro- 
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ducible  by  the  act  of  their  recombination  or  combustion. 
The  sun’s  rays,  for  instance,  falling  upon  the  leaves  of 
the  sugar-beet  or  sugar-cane  effect  an  eventual  decompo¬ 
sition  of  carbonic  acid  into  oxygen  and  sugar,  thus  : — 

Carbonic  anhyd.  Water.  Sugar.  Oxygen. 

12  C02  +  ii  H20  =  C12(H22011)  +  024. 

But  the  heat  and  light  of  the  sun  absorbed  in  this  pulling 
apart  of  oxygen  and  carbon,  the  one  discharged  into  the 
atmosphere,  the  other  retained  in  the  vegetable  juices, 
are  not  lost,  but  rendered  latent  in  the  oxygen  and  sugar 
respectively.  Here  I  have  a  mixture  of  sugar  with  a 
compound  in  which  the  oxygen  of  the  air  has  been  accu¬ 
mulated,  namely,  chlorate  of  potassium,  and  on  touching 
the  mixture  with  a  drop  of  sulphuric  acid — on  pulling 
the  trigger  of  the  cross-bow,  so  to  speak — there  is  pro¬ 
duced  a  brilliant  deflagration,  in  which  the  light  and  heat 
of  the  sun,  stored  up  in  the  separated  sugar  and  oxygen, 
are  again  manifested  to  you  by  their  combination  with  one 
another  to  reproduce  carbonic  acid.  The  light  and  heat 
of  this  combustion,  and,  indeed,  of  every  combustion, 
are  nothing  more  than  the  light  and  heat  of  the  sun, 
originally  absorbed  by  the  living  plant,  and  rendered 
latent  in  the  tissue  of  the  plant,  and  oxygen  of  the  air 
respectively.  Even  the  heat  evolved  by  the  direct  or 
indirect  combustion  of  zinc  is  no  exception  ;  it  is  only 
the  heat  stored  up  in  the  metal  at  the  moment  of  its 
deoxidation  by  means  of  the  coal  or  charcoal  in  which 
the  sun’s  force  was  intermediately  retained. 

We  see,  then,  in  this  way  that  the  vegetable  organism 
is  a  machine  in  which  the  sun’s  energy  is  absorbed  in  the 
pulling  apart  of  carbon  and  hydrogen  from  oxygen.  The 
light  and  heat  force  emanating  from  the  sun  is  rendered 
latent  in  the  separated  oxygen  and  carbo-hydrogen,  just 
as  human  muscular  force  is  rendered  latent  in  the  stretched 
cross-bow.  When  the  separated  carbo-hydrogen  in  the 
form  of  some  vegetable  product  is  recombined  with  the 
evolved  oxygen,  as  in  burning  a  log  of  wood  upon  the  fire, 
or  in  consuming  bread  and  oil  and  wine  in  the  animal 
frame,  the  heat  liberated  in  both  instances  is  nothing  more 
than  the  heat  of  the  sun  which  had  been  stored  up  in  the 
carbo-hydrate  and  oxygen  respectively.  Conversely,  the 
animal  frame  is  a  machine  in  -which  the  sun’s  energy  is 
set  free  by  the  recombination  of  that  oxygen  and  carbo¬ 
hydrate,  in  the  pulling  apart  of  which  it  had  been  absorbed 
or  rendered  latent.  The  plant  may  be  regarded  as  a  miser, 
or  hoarder  up,  the  animal,  on  the  other  hand,  is  a  spend¬ 
thrift,  or  dissipator,  of  the  sun’s  force;  but  just  as  the 
miser  is  not  a  producer,  or  the  spendthrift  a  destroyer  of 
gold,  so  neither  is  the  vegetable  a  producer,  nor  the  animal 
a  destroyer  of  force.  All  modern  philosophy  combines  to 
prove  that  force,  like  matter,  is  indestructible.  It  may  be 
accumulated,  but  not  created ;  be  dissipated,  but  not 
destroyed.  The  force  of  every  kind,  active  or  latent,  exist¬ 
ing  in  the  earth,  at  any  given  moment,  is  only  the  sum  of 
the  force  received  by  the  earth  from  the  sun  in  excess  of 
the  force  radiated  by  the  earth  into  space. 

Hitherto,  in  contrasting  the  functions  of  animal  and 
vegetable  life  with  one  another,  I  have  had  regard  to  their 
broad  general  features,  looking  at  each  description  of  life 
as  a  whole.  A  more  detailed  examination,  however, 
shows  us  that  oxidising  and  deoxidising  processes  are 
common  to  both  kingdoms  of  nature.  Eor  instance,  the 
germination  of  seeds  and  maturation  of  fruits  are  strictly 
oxidising  acts,  whilst  the  conversion  of  starch  or  sugar 
into  fat  in  the  animal  organism,  is  a  strictly  deoxidising  or 
vegetative  act.  It  would  seem,  indeed,  that  in  all  purely 
nutritive  processes,  whether  of  vegetable  or  animal  life, 
there  is  an  absorption  or  rendering  latent  of  force,  and 
consequent  necessity  for  its  supply.  In  highly-developed 
vegetable  life  this  force  is  derived  directly  from  the  sun. 
In  highly- developed  animal  life  it  is  obtained  by  a  liberation 
within  the  body  of  the  sun’s  force  which  had  been  rendered 


latent  in  the  food  we  eat  and  the  air  we  breathe  respectively. 
But  whilst  nutrition,  or  the  storing  up  of  force,  constitutes 
the  chief  action  of  vegetable  life,  in  animal  life  it  occupies  an 
altogether  subordinate  position.  F or  the  prime  characteristic 
of  animality  is  activity,  the  employment  of  pent-up  force 
in  the  production  of  external  acts.  Hence,  while  in  the  vege¬ 
table  and  animal  organism  deoxidising  and  oxidising  pro¬ 
cesses,  constructive  and  destructive  actions  alike  take  place, 
in  the  vegetable  the  destructive  are  subordinate  to  the  con¬ 
structive,  whilst  in  animals  the  constructive  are  subordinate 
to  the  destructive  acts.  The  contraction,  for  instance,  of  a 
man’s  muscle  depends  entirely  upon  the  oxidation  or  des¬ 
truction  of  the  substance  of  that  muscle,  and  the  equiva¬ 
lent  of  motion  produced  upon  the  amount  of  muscle 
destroyed. 

Thus  we  perceive  that  all  actions  of  the  animal  body 
are  traceable  to  cosmical  force,  that  In  living  as  in 
dead  matter  there  is  no  creation  of  force,  and  that 
any  explanation  of  the  phenomena  of  life  which  recog¬ 
nises  the  agency  of  vital  force  is  simply  no  explanation  at 
all.  Applying  the  word  force  as  we  now  do  to  certain 
transferable  states  of  actual  or  potential  activity  having 
quantitative  metamorphic  correlations,  I  much  question 
whether  the  expression  chemical  force  is  a  correct  one, 
though  it  is  one  of  which  the  meaning  is  perfectly  defi¬ 
nite  and  intelligible.  By  the  chemical  force  of  so  much 
oxygen  and  hydrogen,  for  instance,  we  mean  the  poten¬ 
tial  energy  stored  up  in  them  at  the  moment  of  their  sepa¬ 
ration,  and  reproducible  from  them  in  the  act  of  their 
combination.  Similarly,  we  might  apply  the  phrase  vital 
force  to  the  potential  energy  of  so  much  fat  or  muscle, 
capable  by  oxidation  of  being  manifested  in  the  form  of 
external  heat  or  motion.  But  what  the  physiologist  means 
by  vital  force  I  have  never  been  able  to  understand.  So 
far  as  I  can  make  out,  it  seems  to  be  a  sort  of  internal, 
incommunicable,  immeasurable,  self-originating  power, 
which  performs  nutritive  acts  by  its  absolute  will  and 
pleasure  ;  as  if  it  were  not  abundantly  manifest  that  the 
growth  of  a  plant  and  incubation  of  an  egg  cannot  be  per¬ 
formed  without  a  direct  supply,  and  the  development  of 
animal  organisms  without  an  indirect  supply  of  extraneous 
force.  Speaking  of  the  progress  of  natural  science,  Mr. 
Mill  has  pertinently  observed  that  for  a  longtime  “  fictitious 
entities  continued  to  be  imagined  as  means  of  accounting 
for  the  more  mysterious  phenomena  ;  above  all,  in  phy¬ 
siology,  where  under  great  varieties  of  phrase,  mysterious 
forces  and  principles  were  the  explanation,  or  substitute  for 
explanation,  of  the  phenomena  of  organised  beings.” 

Seeing,  then,  that  the  enormous  number  and  variety  of 
vegetable  compounds  are  produced  out  of  carbonic  acid 
and  water,  not  by  any  peculiar  vital  force,  but  merely  by 
the  light  and  heat  force  of  the  sun  acting  through  vegetable 
machinery,  the  question  naturally  arises  whether  the 
chemist  may  not  effect  in  the  machinery  of  his  laboratory 
a  similar  intercombination  of  deoxidised  carbonic  acid  and 
water,  either  by  a  direct  application^  sun-force,  or,  indi¬ 
rectly,  by  the  aid  of  those  terrestrial  transformations  of 
sun-force  which  are  so  abundantly  at  his  disposal.  This 
question,  decided  absolutely  in  the  negative  so  long  as  the 
fiction  of  vital  force  held  undisputed  sway  over  men’s 
minds,  has  of  late  years  received  a  rapid  succession  oi 
brilliant  affirmative  replies.  Already  hundreds  of  vegetable 
compounds  heretofore  produced  only  in  living  organisms, 
and,  as  vras  supposed,  put  together  and  held  together  by 
vital  force,  have  been  formed  by  the  chemist  in  his  labo¬ 
ratory  out  of  carbonic  acid,  water,  and  ammonia,  or,  in 
other  words,  out  of  charcoal,  hydrogen,  oxygen,  and  nitro¬ 
gen.  That  a  still  greater  number  of  compounds  have  not 
been  so  formed  is  due  more  to  a  deficiency  of  knowledge 
than  of  pow’er  ;  for  as  our  acquaintance  with  the  constitu¬ 
tion  of  bodies,  and  with  synthetic  processes,  is  daily  advanc¬ 
ing,  so  is  the  unlimited  constructive  power  of  chemistry 
becoming  daily  more  and  more  apparent. 

(To  bo  continued.) 
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ACADEMY  OF  SCIENCES. 

August  14. 

M.  Pasteur,  communicated  some  “ New  Observations  on 
the  subject  of  the  Preservation  of  Wines.”  The  author’s 
recent  communications  on  this  subject  are  Avithin  the 
memory  of  our  readers  ;  but  we  may  as  Avell  give  M. 


Pasteur’s  recapitulation.  He  believes  that  he  has  esta¬ 
blished  (1)  that  wine  ripens,  or,  in  other  words,  is  im¬ 
proved  by  age  simply  by  the  action  of  atmospheric 
oxygen  ;  (a)  that  when  wine  becomes  what  is  called  sick, 
it  is  in  consequence  of  the  presence  of  parasitic  vegeta¬ 
tion  ;  (3)  deposits  form  in  wine  either  in  consequence  of 
oxidation,  or  from  the  presence  of  parasites,  or  most  fre¬ 
quently  from  the  two  causes  together  ;  (4)  the  deposits 
resulting  from  oxidation  adhere,  but  parasites  render  wine 
turbid.  Consequently  the  most  important  thing,  tor  the 
preservation  of  wines  is  to  destroy  the  vitality  of  the 
parasitic  germs.  The  author  shows  that  new  wine  placed 
in  bottles  with  the  air  completely  excluded  gives  no  deposit, 
never  changes  colour,  and  never  acquires  a  bouquet.  On 
the  contrary,  the  same  wine  under  the  influence  of 
atmospheric  oxygen  becomes  muddy,  loses  the  taste  of 
new  wine,  does  change  in  colour,  and  acquires  a  bouquet, 
and  he  adds  that  all  these  effects  of  ageing  may  be  pro¬ 
duced  in  the  interval  of  a  few  weeks.  The  author’s  pro¬ 
cess  is  known  to  our  readers.  He  destroys  the  parasitic 
germs  by  exposing  the  wine  for  a  time  to  a  high  tempera¬ 
ture.  He  states  that  it  is  sufficient  to  raise  the  wine  for  a 
few  minutes  to  6op  or  700  (C.)  to  give  an  extraordinary 
power  of  resisting  sickness.  His  last  experiments  seem  to 
show  that  450  C.  may  be  sufficient.  After  exposure,  it 
is  said  that  the  wine  may  be  exposed  to  the  air  without 
fear  of  its  becoming  acid.  As  regards  the  flavour  of  wine 
treated  by  the  author’s  process,  he  relates  that  a  profes¬ 
sional  taster  who  made  comparative  experiments  without 
knowing  which  had  been  submitted  to  treatment  and 
which  had  not,  gave  a  preference  to  the  treated  wines 
seven  times  out  of  nine. 

M.  P.  Schutzenberger  presented  a  memoir  “  On  Some 
Derivatives  of  Indigotine .”  Indigotine  by  oxidation  gives 
isatine,  which,  by  the  action  of  nascent  hydrogen  from 
zinc  and  hydrochloric  acid,  gives  isathyde.  The  author 
speculated  on  the  possibility  of  regenerating  the  indigotine 
by  the  action  of  a  more  powerful  reducing  agent  on  isatine, 
and  with  that  idea  heated  isatine  with  hydriodic  acid. 
Indigotine  was  not  produced,  but  the  author  obtained 
isathyde,  and  three  new  bodies — 1,  a  green  body,  isato- 
chlorine  ;  2,  a  red  substance,  isatopurpurine  ;  and  3,  a  white 
body,  isatone.  These  bodies,  the  author  states,  have  some 
analogies  with  the  bodies  prepared  from  sulphuretted 
isathyde  by  Laurent,  but,  nevertheless,  are  altogether 
different. 

M.  Gernez,  whose  paper  <{  On  the  Crystallisation  of 
Supersaturated  Solutions  ”  we  lately  published,  now  makes 
known  an  experiment  which,  to  his  mind,  decides  that 
sulphate  of  soda  is  present  everywhere  in  the  air.  He 
distilled  water  in  a  platinum  still  to  avoid  suspicion  from 
glass,  and  passed  through  this  water  air  taken  in  the  park 
at  Talmay  at  a  long  distance  from  any  houses.  A  few 
drops  of  the  water  evaporated  on  a  plate  of  glass  showed, 
under  the  microscope,  crystals  of  sulphate  of  soda. 

NOTICES  OF  BOOKS. 


Bulletin  Mensuel  de  la  Societe  Chimique  de  Paris. 

August,  1865. 

The  proceedings  of  the  two  last  meetings  of  the  Parisian 
Chemical  Society  offer  some  papers  of  considerable  interest. 
We  give  now  only  the  abstracts  from  the  minutes  of  the 
Society.  M.  Naquet  presented  a  note  relating  to  Mr. 
Catton’s  paper  on  the  synthesis  of  organic  bodies  which 
we  published  last  year.  M.  Naquet  states  that  he  has  not 
succeeded  in  forming  malonic  acid  by  the  simultaneous 
action  of  carbonic  and  acetic  acids  and  sodium,  which,  ac¬ 
cording  to  Mr.  Catton,  will  produce  malonic  acid. 

A  paper  “  On  the  Spectrum  of  Nitrogen”  was  sent  by  M. 
Waltenhofen,  who  states  that  in  an  atmosphere  of  nitrogen 
properly  rarefied  the  violet  rays  disappear  before  the  blue 
and  green.  The  author’s  observations  lead  him  to  believe 
that  nitrogen  is  a  compound  body. 

MM.  Oppenheim  and  Pfaundler  have  produced,  by  the 
action  of  cyanide  of  potassium  on  dinitrophenic  acid,  a  nevv 
acid,  which  they  propose  to  call  metapurpuric  acid ,  indi¬ 
cating  by  the  name  the  analogies  with  isopurpuric  acid. 

M.  Schutzenberger  described  some  researches  on  the 
products  of  the  oxidation  of  morphia,  among  which  he  has 
found  a  new  base,  Oxymorphine. 

M.  Gautier  has  studied  the  “  Action  of  Hydriodic  Acid 
on  Hydrocyanic  Acid”  which  he  finds  to  combine,  equiva¬ 
lent  for  equivalent,  forming  a  white  crystalline  compound, 
which  the  author  regards  as  an  iodide  of  ammonium,  in 
which  the  triatomic  radical  GTI  takes  the  place  of  three 
atoms  of  hydrogen,  and  which  he  consequently  repre¬ 
sents  as — 

/  GH"' 

Nj  H 

We  shall  give  a  longer  abstract  of  this  paper. 

Annalen  der  Chemie  and  Pharmacie.  August,  1865. 
The  first  paper  in  this  number  is  by  Erlenmeyer  and 
Wanklyn  “  On  the  Action  of  Hydriodic  Acid  on  Mannite 
and  Melampyrin.”  In  both  instances  the  authors  obtained 
an  iodide  of  the  composition  G6H13T,  which  they  provi¬ 
sionally  designate  iodide  of  /3  hexyl  since  the  alcohol 
(G6H140)  derived  from  it  differs  from  the  hexylic  alcohol  of 
Faget.  The  authors  have  prepared  many  other  deriva¬ 
tives  from  the  iodide,  full  descriptions  of  which  are  given, 
theoretical  considerations  being  avoided,  the  authors  not 
being  in  accord  on  many  points. 

The  next  communication  is  by  Bilfinger,  “  On  Azodra- 
cylic  and  Hydrazodracylic  Acid.”  Nitrodracylic  acid  is 
obtained  by  the  action  of  strong  nitric  acid  on  toluol.  A 
concentrated  solution  of  the  soda  salt 


C14H4(N04)02|  0a  +  6Aq. 


Researches  on  Thallium.  ByM.  S.  Nickles.  Nancy.  1865. 
The  eminent  Professor  of  Chemistry  at  Nancy  has  in  this 
publication  collected  the  various  papers  he  has  published 
on  the  compounds  of  thallium.  With  one  exception,  these 
papers  have  already  appeared  in  our  pages,  and  it  is  un¬ 
necessary  to  notice  them  again,  further  than  to  acknowledge 
their  great  merit.  The  exception  we  have  named  is  a  short 
note  on  the  use  of  chlorothallate  of  ammonia  as  a  reagent, 
and  this  we  shall  publish  in  a  future  number. 


NaJ 

treated  with  sodium  amalgam  gives  a  deep  gold -yellow 
solution  from  which  hydrochloric  acid  throws  down  a 
flesh-coloured  precipitate  of  azodracylic  acid  CuH5N04. 
The  author  describes  the  soda,  ammonia,  baryta,  and  silver 
salts  of  this  acid.  Azodracylic  acid,  like  its  isomer 
azobenzoic  acid,  gives,  on  boiling  with  caustic  soda  and 
protosulphate  of  iron,  another  acid -hydrazodracylic  acid 
C14H6N04 — an  isomer  of  hydrazobenzoic  acid.  In  a  post¬ 
script  to  this  paper,  Strecker  expresses  an  opinion  that 
Zinin’s  azobenzoic  and  the  author’s  azodracylic  acids  are 
probably  the  same  bodies. 

In  the  next  paper  Dr.  Haarhaus  describes  “  Hydrazo- 
anilin ,”  which  he  obtains  by  the  action  of  sodium  amalgam 
on  nitraniline.  The  author  writes  the  formula  of  the  new 
body  C24H14N4.  He  also  gives  the  following  table,  which 
will  serve  to  show  the  relations  of  the  bodies  described  m 
the  previous  paper  :  — 

Aniline  C12H7  N 

Nitraniline  Cl3H6  (N04)N 

Azoaniline  C24Hl2N^  (wanting) 

Hydrazoaniline  C24H14N4 
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Hy dr azo aniline  is  a  tolerably  strong  base,  fusing  at  i6o°, 
subliming  for  the  most  part  undecomposed  at  a  higher 
temperature.  It  forms  crystallisabie  salts  with  acids.  It 
is  obtained  in  the  form  of  long  gold-yellow  needles,  which 
are  but  slightly  soluble  in  water,  but  freely  soluble  in 
alcohol  and  ether. 

We  have  another  body  of  the  same  class  described  by 
Dr.  Brigel,  in  a  note  entitled  “  On  a  Product  of  the  Reduc¬ 
tion  of  Nitrosalicylous  Acid.”  This  acid  (C14H5(N04)04) 
treated  with  sodium  amalgam  loses  the  oxygen  of  the 
group  N04,  and  becomes  hydrazoscilicylous  acid  C14H6N04. 

The  next  paper  is  by  Werigo,  “  On  the  Action  of  Sodium 
Amalgam  on  Nitrobenzol,”  the  principal  product  of  which 
is  azobenzid  -€r12H10N2.  The  author  describes  several  deriva¬ 
tives  of  azobenzid. 

Several  other  papers  of  much  interest  are  contained  in 
this  number,  among  which  we  may  point  out  that  by  Dr. 
Erdmann  “  On  some  Derivatives  of  Benzoin  ;  ”  Blomstrand 
“  On  Niobium  and  Tantalum ,”  in  which  we  read  that  the 
author  has  determined  the  equivalent  of  the  former  metal 
to  be  about  40  ;  Strecker  “  On  Some  Salts  of  the  so-  called 
Peroxide  of  Thallium ,”  to  which  we  shall  return  ;  Eeld- 
mann  “  On  Laserpitin,”  an  interesting  body  obtained  from 
the  root  of  Laserpitiumlatifolium  ;  and  Wiclcelhaus  “  On 
the  Action  of  Perchloride  of  Phosphorus  on  some  Organic 
Acids.” 


NOTICES  OF  PATENTS. 


GRANTS  OE  PROVISIONAL  PROTECTION  POR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

190^.  I.  H.  Chaudet,  Rouen,  “An  improved  system  of 
manufacturing  salts,  sulphates,  and  acetates  of  chrome, 
and  of  applying  them  as  mordants  in  dyeing  and  printing 
textile  substances,  both  animal  and  vegetable.” — Petition 
recorded,  July  21,  1865. 

2013.  W.  Morgans,  BrendonHill,  Somerset,  “Improve¬ 
ments  in  coke  ovens  and  in  the  manufacture  of  coke.” 

2015.  E.  L.  Ransome,  Ipswich,  “Improvements  in  paints 
or  preparations  for  coating  surfaces.” — Aug.  3,  1865. 

2019.  P.  Robertson,  Jeffrey  Square,  London,  “  Improve¬ 
ments  in  brewing  and  distilling  ;  also  in  drying  yeast,  and 
in  the  apparatus  employed.” 

2023.  J.  A.  Leon,  G.  Tessimond,  and  J.  Kissack,  Liver¬ 
pool,  “Improvements  in  apparatus  for  filtering  sugar  and 
other  liquid  solutions.” — Aug.  4,  1865. 

2053.  J.  Buchanan,  jun.,  Barrhead,  N.B.,  and  R.  Boyd, 
Glasgow,  N.B.,  “Improvements  in  printing  and  dyeing 
yarns  and  fabrics  of  cotton  or  other  vegetable  materials.” 
— Aug.  8,  1865. 

Notices  to  Proceed. 

9 66.  W.  Teall,  Louis  Lefraige,  and  E.  T.  Simpson, 
Wakefield,  Yorkshire,  “  Improvements  in  the  manufacture 
of  lubricating  oil  and  grease.”  A  communication  from 
E.  Lepaulle,  Paris. 

970.  E.  Ritherdon,  Eenchurch  Street,  “Improvements 
in  protecting  iron  ships  and  other  submerged  structures 
from  oxidation  and  corrosion.” — Petition  recorded  April  6, 
1865. 

995.  H.  Edmonds,  Gosport,  “  Improvements  in  lighting 
and  ventilating  ships,  part  of  which  is  also  applicable  for 
producing  fresh  water  at  sea.” — April  7,  1865. 

1023.  C.  Yaughan,  Birmingham,  “  Improvements  in  the 
manufacture  of  iron  and  steel.” — April  11,  1865. 

1776.  J.  Jobson,  Derby,  and  J.  E.  Dickson,  Leicester, 
“Improvements  in  the  conversion  of  wrought  or  malleable 
iron  into  steel,  and  in  the  means  or  apparatus  employed 
therein.” — July  5,  1865. 


CORRESPONDENCE. 


On  the  Cause  of  Numerical  Relations  among  the  Equivalents. 

To  the  Editor  of  the  Chemical  News. 

Sir, — By  way  of  addition  to  my  last  letter,  I  will,  with 
your  permission,  endeavour  to  show  that  all  the  numerical 
relations  among  the  equivalents  pointed  out  by  M.  Dumas 
and  others,  including  the  well-known  triads,  are  merely 
arithmetical  results  flowing  from  the  existence  of  the 
“  law  of  octaves,”  taken  in  connection  with  the  fact  of  the 
equivalents  forming  a  series  of  numbers  approaching  to 
the  natural  order,  as  may  be  observed  by  an  inspection  of 
the  following  table  : — 


Symbol. 

No. 

Eq. 

Eq.-t-No. 

Symbol. 

No. 

Eq. 

Eq.-~No. 

H 

1 

I 

1 

Br 

29 

80 

275* 

Li 

2 

7 

3*5 

Rb 

3° 

85 

2-833 

G 

3 

9 

3 

Sr 

3i 

87-5 

2-823 

Bo 

4 

1 1 

2*75 

Zr 

32 

89*5 

2797 

C 

5 

12 

2 '4 

Ce 

33 

92 

2  *788 

N 

6 

14 

2  *333 

Di 

34 

96 

2-824 

0 

7 

16 

2’286 

Ro 

35 

104 

2*971 

E. 

8 

J9 

2  *375 

Pd 

36 

106-5 

2-958 

Na  . 

9 

23 

2  *5  5  5 

Ag 

37 

108 

2’9I9 

Mg 

10 

24 

2  *4 

Cd 

38 

112 

2-947 

A1 

1 1 

277 

2*5 

Sn 

39 

118 

3  -026 

Si 

12 

28 

2  *3  3  3 

U 

40 

120 

3 

P. 

13 

3i 

2*385 

Sb 

4i 

122 

2'975 

S. 

14 

32 

2*286 

I. 

42 

127 

3*024 

Cl 

15 

35*5 

2-367 

Te 

43 

129 

3 

K 

16 

39 

2*437 

Cs 

44 

133 

3*023 

Ca 

17 

40 

2*353 

Ba 

45 

137 

3*°44 

Ti 

18 

5° 

2*778 

Ta 

46 

138 

3 

Cr 

J9 

52'5 

2-763 

W 

47 

184 

3  *9 1 5 

Mu 

20 

55 

2’75 

Nb  . 

48 

195 

4-062 

Fe 

21 

56 

2*667 

Au 

49 

196 

4 

Co 

22 

5^5 

2-659 

Pt 

5o 

197 

3*94 

Cu 

23 

63'5 

2*761 

Os 

5i 

199 

3-902 

Yt 

24 

64 

2  -667 

Hg  . 

52 

200 

3-846 

Zn 

25 

65 

2-6 

TI 

53 

203 

3-83 

In 

26 

72 

2-769 

Pb 

54 

207 

3-833 

As 

27 

75 

2778 

Bi 

55 

2  1 0 

3-818 

Se 

28 

79*5 

2-839 

Th 

56 

238 

4-25 

In  this  table  the  first  column  of  figures  gives  the  num¬ 
bers  of  the  elements  ;  the  second,  their  equivalents  ;  and 
the  third,  the  product  obtained  by  dividing  the  equivalent 
of  an  element  by  its  number.  It  will  be  seen  that  the 
number  of  an  element  is  nearly  equal  to  its  equivalent 
divided  by  a  certain  sum,  which  varies,  however,  as  we 
ascend  the  scale,  thus — 

Erom  4  to  17,  the  No.  —  Eq.  —  2*5 

Erom  18  to  34,  the  No.  =Eq.  275 

Erom  35  to  46,  the  No.  =Eq.  -f-  3 

Erom  47  to  56,  the  No.  =  Eq.  -4-  4 

Now,  as  the  equivalents  correspond  more  or  less  closely 
in  their  rate  of  increase  to  the  numbers  of  the  elements, 
anything  that  is  true  of  the  latter  must,  with  a  certain 
amount  of  latitude,  be  true  of  the  former  also  ;  and,  there¬ 
fore,  if  the  number  of  one  element  is  the  mean  of  those  of 
two  others  (whether  belonging  to  the  same  group  or  not), 
its  equivalent  will  also  be  the  mean  of  their  equivalents. 

Thus  the  number  of  Ti,  18,  is  the  mean  of  those  of  E,  8, 
and  Se,  28,  and  the  equivalent  of  Ti=5o  is  also  the  mean 
of  those  of  E=i9  and  Se  =  79*5,  thus — 

2 

This  is  only  one  example  of  many  that  I  might  adduce 
of  elements,  whether  analogous  or  not,  possessing  inter¬ 
mediate  numbers,  and  also  intermediate  equivalents. 

Now,  in  conformity  with  the  “  law  of  octaves,”  elements 
belonging  to  the  same  group  generally  have  numbers  dif¬ 
fering  by  seven  or  by  some  multiple  of  seven — that  is  to 
say,  if  we  begin  with  the  lowest  member  of  a  group,  call- 
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ing  it  i,  the  succeeding  members  will  have  the  numbers 
8,  15,  22,  29,  36,  &c.,  respectively. 

But  8  is  the  mean  between  1  and  15  ;  15  is  the  mean 
between  8  and  22  ;  22  is  the  mean  between  15  and  29, 
&c.  ;  and,  therefore,  as  an  arithmetical  result  of  the  “  Law 
of  Octaves,”  the  number  of  an  element  is  often  the  exact 
mean  of  those  of  two  others  belonging  to  the  same  group, 
and  consequently  its  equivalent  also  approximates  to  the 
mean  of  their  equivalents. 

The  real  triad  exists  in  the  numbers  of  analogous 
elements,  as  a  consequence  of  their  differing  by  some 
multiple  of  a  regularly  recurring  number— viz.,  7.  The 
triad  of  M.  Dumas  is  only  an  approximation  to  the  former, 
and  is  due  to  the  partial  concordance  between  the  equiva¬ 
lents  of  the  elements  and  their  respective  numbers. 

A  similar  train  of  reasoning  will  explain  why  it  is  that 
op.  deducting  the  equivalent  of  the  lowest  member  of  a 
group  from  that  immediately  above  it  we  obtain  a  constant 
number  (about  16).  Tor  we  find  that  if,  instead  of  taking 
elements  of  the  same  group  (that  is,  elements  whose  num¬ 
bers  differ  by  7,)  we  perform  a  similar  calculation  with 
elements  whose  numbers  differ  by  8  or  by  9,  &c.,  we 
obtain  in  each  case  numbers  quite  as  constant  as  in  the 
above.  The  difference  of  about  1 6  merely  expresses  the 
average  difference  for  an  interval  of  seven  elements  in  the 
lower  part  of  the  scale  of  equivalents. 

The  above  remarks  are  merely  offered  as  an  attempt  to 
indicate,  in  a  general  manner,  the  mode  in  which  the 
existence  of  arithmetical  relations  among  the  equivalents 
may,  at  any  rate,  be  partially  explained. 

I  am,  &c., 

John  A.  R.  Newlands,  F.C.S. 

Laboratory,  19,  Great  St.  Helens,  E.C.,  August  15. 

Crystallisation  of  Bromide  of  Potassium. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  the  Chemical  News  of  the  4th  ult.  there  appeared 
a  report  by  Mr.  Tichborne  in  reference  to  the  Dublin  Inter¬ 
national  Exhibition.  He  therein  directs  attention  to  a 
remarkably  fine  specimen  of  bromide  of  potassium,  and 
states  : — “  It  is  a  fact  that  a  small  quantity  of  the  iodide 
makes  the  bromide  crystallise  in  much  larger  crystals.” 
In  practice  I  have  found  the  reverse  to  be  the  case,  although 
French  and  German  bromine  is  rarely  or  ever  quite  free 
from  iodine,  which  is  really  the  way  in  which  the  iodide 
is  introduced  into  the  bromide.  Any  excess,  however,  of 
iodide  contained  in  the  bromide  is  readily  removed  ;  but, 
practically,  traces  are  not  easily  separated.  After  the 
separation  of  all  but  traces  of  iodine,  the  salt  then  forms 
very  sharp  and  well-defined  cubes,  far  more  so  than  the 
iodide,  the  opacity,  or  transparency,  and  size  of  the  crystal 
depending  upon  the  manipulator.  In  support  of  this  con¬ 
clusion,  I  operated  upon  a  quantity  of  bromine  manufac¬ 
tured  in  Scotland  a  few  months  since  as  an  experiment. 
This  bromine  did  not  give  the  faintest  indication  of  the 
presence  of  iodine  on  the  addition  of  starch  acidified  with 
hydrochloric  acid  and  nitrite  of  potassa,  but  furnished 
large  cubes  of  great  beauty. 

I  am  inclined  to  think  the  idea  that  a  well- developed 
cube  must  contain  iodide  will  be  found  to  be  altogether 
erroneous.  I  am,  &c. 

William  Huskisson,  jun. 

Swinton  Street,  Gray’s  Inn  Road,  August  17. 

Skeleton  Leaves. 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  most  expeditious  method  of  removing  the 
cellular  from  the  vascular  tissue  of  leaves,  and  thereby 
“  skeletonising”  them,  is  not  that  suggested  by  your 
correspondent  a  fortnight  ago,  but  the  following  :  — 

The  leaves  are  boiled  for  two  minutes,  then  transferred 
to  a  strong  solution  of  permanganate  of  potash  and  gently 
heated.  In  an  hour  or  two  the  laxer  tissues  may  be 


easily  removed  by  means  of  a  brush.  Sulphurous  acid 
or  a  solution  of  chloride  of  lime  may  be  used  for 
bleaching  them. 

The  stains  of  permanganate  of  potash  upon  the  fingers 
are,  of  course,  easily  washed  off  by  dilute  sulphuric  acid. 

I  am,  &c.  H.  J.  Church. 

Cambridge,  August  22. 


MISCELLANEOUS. 


Hortii  liomlon  XAiftii>ition. —  If  the  naked  truth 
must  be  told,  we  are  bound  to  say  that  the  Agricultural 
Hall  looks  very  bare,  and  considering  what  they  have  to 
exhibit  it  would  have  been  well  if  the  Committee  had  con¬ 
tented  themselves  with  less  space.  The  redeeming  point 
is,  that,  for  the  most  part,  what  is  shown  is  of  great  excel¬ 
lence,  and  this  is  especially  true  of  the  articles  which  call 
for  a  notice  from  us.  To  commence  with  the  chemical 
exhibitors,  we  may  say  that  the  cases  shown  by  Messrs. 
Morson  and  Son,  of  Southampton  Row,  and  by  Mr.  How, 
of  Foster  Lane,  would  attract  notice  in  any  exhibition. 
Both  exhibitors  confine  themselves  mostly  to  photographic 
chemicals.  Those  of  Messrs.  Morson  are  remarkably  fine, 
having,  in  fact,  more  the  appearance  of  museum  speci¬ 
mens  than  commercial  samples.  The  iodide  and  bromide 
of  cadmium,  and  the  gallic  and  pyrogallic  acids  are  very 
beautiful  specimens,  and  there  is  some  well  crystallised 
iodide  of  ammonium  of  an  unusually  good  colour.  The 
Messrs.  Morson  also  exhibit  one  pharmaceutical  prepara¬ 
tion,  a  new  remedy  for  cholera,  which  we  sincerely 
hope  no  one  will  have  an  opportunity  of  trying.  Mr. 
How’s  case  also  contains  some  fine  samples  of  photo¬ 
graphic  chemicals,  having  what  we  may  call  a  reasonably 
commercial  look — that  is,  they  appear  like  the  best  articles 
that  can  be  bought  across  the  counter.  The  iodide  of 
cadmium  has  a  superior  look,  and  so  has  the  pyrogallic 
acid.  Some  very  pretty  specimens  of  other  than  photo¬ 
graphic  chemicals  also  find  a  place  in  this  case,  among 
which  is  a  quantity  of  that  beautiful  coloured  compound 
the  sesquichloricle  of  chromium.  A  very  fine  looking 
specimen  of  nitrate  of  uranium  is  also  shown ;  the  whole 
contents  of  the  case,  indeed,  have  a  very  creditable  appear¬ 
ance.  Messrs.  Johnson  and  Sons  have  a  case  containing 
very  large  crystals  of  nitrate  of  silver,  and  also  open  dishes 
of  very  fine  crystals  marked  respectively  chloride  of  gold 
and  chloride  of  platinum  “for  photographic  purposes.” 
The  crystals  of  chloride  of  gold  are  very  dry,  and  are  no 
doubt  permanent,  and  they  are  said  to'  be  guaranteed  to 
contain  the  quantity  of  gold  stated  on  the  label,  which 
appears  to  be  seven  grains  of  gold  in  fifteen  grains  of  the 
salt.  Now,  we  have  no  doubt  that  this  is  a  very  useful 
salt  for  toning,  but  it  would  be  as  well  to  say  what  it  is. 
Photographers  in  these  days  are  mostly  chemists,  and 
understand  that  a  definite  chemical  compound  needs  no 
verbal  guarantee  for  the  proportions  of  its  constituents. 
It®  would  be  far  better  to  label  the  salt  with  its  proper 
chemical  name,  and  then  a  photographer  can  always  calcu¬ 
late  its  composition.  We  have,  however,  no  objection  to 
say  that,  whatever  they  are,  the  salts  look  very  beautiful. 
We  shall  notice  some  of  the  philosophical  apparatus  on  a 
future  occasion. 

Explosive  Eorce  of  Witro-Olycerine. — Experi¬ 
ments  have  been  made  in  the  open  workings  of  the  tin  mines 
of  Altenburg,  in  Saxony,  by  M.  Nabel,  which  prove  that  the 
use  of  nitro-glycerine  for  blasting  purposes  is  quite  prac¬ 
ticable.  Its  chief  advantage  is,  that  it  requires  a  much 
smaller  hole  or  chamber  than  gunpowder  does,  the  strength 
of  the  latter  being  scarcely  one-tenth  of  the  former.  If 
the  boring  presents  fissures,  it  must  first  be  lined  with 
clay  to  make  it  watertight ;  this  done,  the  nitro-glycerine 
is  poured  in,  and  water  after  it,  which  being  the  lighter 
liquid,  remains  at  the  top.  A  fuse  is  then  applied  in  the 
usual  manner.  In  one  of  the  experiments  referred  to  a 
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bore-hole  i|-inch  in  diameter  was  made  perpendicularly 
in  a  dolomitic  rock,  60  feet  in  length,  and  at  a  distance 
of  14  feet  from  its  extremity,  which  was  nearly  vertical. 
At  a  depth  of  8  feet  a  vault  filled  with  clay  was  found, 
in  consequence  of  which  the  bottom  of  the  hole  was 
tamped,  leaving  a  depth  of  7  feet.  Nearly  three  pints 
of  the  nitro-glycerine  was  then  poured  in — it  occupied 
5  feet ;  a  match  and  stopper  were  then  applied,  as  stated, 
and  the  mine  sprung.  The  effect  was  so  enormous  as  to 
produce  a  fissure  50  feet  in  length,  and  another  of  20  feet. 
The  total  effect  has  not  yet  been  ascertained,  because  it 
will  require  several  small  blasts  to  break  the  blocks  that 
have  been  partially  detached  by  this. 

Metallic  Xung-stcn. — We  learn  that  a  Swedish 
metallurgist  has  discovered  a  method  of  reducing  tung¬ 
sten,  by  which  he  obtains  it  at  once  in  a  state  of  fusion, 
and  that  ingots  of  the  pure  metal  weighing  several  pounds 
each  are  now  on  exhibition  at  Stockholm.  We  are  in¬ 
formed,  too,  that  the  cost  of  obtaining  tungsten  by  the 
new  method  does  not  exceed  a  few  shillings  per  pound. 
If  really  obtainable  thus  cheaply,  a  metal  which  will 
bear  exposure  to  so  intense  a  heat  without  undergoing 
either  fusion  or  oxidation  must  prove  of  incalculable 
value  to  certain  of  the  arts,  provided  that  the  difficulties 
in  the  way  of  working  it  are  not  insuperable.  With  the 
exception  of  gold  and  platinum,  tungsten  is  the  heaviest 
metal  yet  known.  Its  specific  gravity  is  about  18,  that 
of  gold  being  i9’36,  and  that  of  platinum  21  *5 3. — 
Mechanics'  Magazine. 

Sismutli. — This  metal  has  of  late  years  risen  consider¬ 
ably  in  price.  Amongst  other  causes,  some  journals  have 
stated  that  two  or  three  years  ago  a  company  was  formed 
to  work  an  invention  by  which  gold  was  to  be  made  by  the 
transmutation  of  bismuth  into  that  metal,  and  that  large 
quantities  of  the  former  metal  had  been  bought  up  for  this 
purpose.  Whether  such  an  enterprise  was  or  was  not 
entered  upon  does  not  appear.  The  following  is  a  list  of 
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Tip  to  1844,  a  large  quantity  of  bismuth  was  produced  in 
this  country  from  cobalt  ores  in  the  old  way  of  refining, 
but  a  new  way  of  treating  such  ores,  then  introduced, 
necessitated  the  loss  of  much  of  the  bismuth,  and  since 
that  time  we  have  been  chiefly  supplied  from  the  Saxon 
and  Bohemian  mines.  In  1845  there  was  a  large  demand 
for  a  composition  to  make  rollers  for  calico-printers,  raising 
the  price  for  a  few  months.  In  1858  the  supply  began  to 
fall  off,  and  in  1861-2  there  was  a  very  large  extra  demand 
for  medicinal  preparations,  which,  to  a  certain  extent,  still 
continues,  but  the  demand  for  mechanical  use  has  since 
that  time  been  very  trifling.  New  sources  of  supply  are 
opening,  and  prices,  it  is  said  on  good  authority,  are  likely 
to  fall. — Journal  of  the  Society  of  Arts,  M.  F.  5,  viii.,  65. 

Wow  S’orrns  of  Anaesthetics.  —  Mr.  Nunneley 
showed  to  the  members  of  the  British  Medical  Association 
two  substances, .  the  bromide  of  ethyl  and  the  chloride  of 
olefiant  gas,  which  for  some  time  past  he  had  used  as  anes¬ 


thetics.  He  stated  that  he  had  not  lately  performed  any 
serious  operation,  either  in  private  practice  or  at  the  Leeds 
General  Infirmary,  without  the  patient  being  rendered 
insensible  by  one  or  other  of  these  agents  ;  each  of  which 
he  believed  to  possess  important  advantages  over  chloro¬ 
form.  They  were  amongst  the  many  analogous  bodies 
experimented  upon  by  him,  and  were  favourably  men¬ 
tioned  in  his  essay  upon  Anaesthesia  which  was  published 
in  the  Transactions  of  the  Association  for  1849.  At  that 
time  the  difficulty  and  cost  of  their  manufacture  were  too 
great  to  allow  of  their  being  commonly  used.  This  diffi¬ 
culty  had,  however,  been  overcome  ;  and,  should  their  use 
become  general,  they  can  be  made  at  a  cost  not  exceeding 
that  of  chloroform,  if  not  at  less.  They  both  act  speedily, 
pleasantly,  and  well.  The  patient  might  be  kept  insensible 
for  any  length  of  time,  while  the  most  painful  and  pro¬ 
longed  operations  were  being  performed.  No  disagreeable 
symptoms  had  in  any  case  resulted  from  their  use. 

Tlae  Copper  Smoke  Question. — For  many  years 
past  the  subject  of  utilising  or  neutralising  the  effects  of 
the  obnoxious  copper  smoke  has  received  much  attention 
from  practical  chemists  and  the  smelters  engaged  in  the 
trade.  In  the  neighbourhood  of  Swansea,  where  there 
are  large  copper  works,  the  effect  of  the  smoke  is  such 
that  vegetation  is  completely  destroyed  for  miles  around, 
and  the  result  is  that  the  copper  smelters  have  to  pay 
enormous  sums  of  money  as  compensation  for  the  land 
that  is  thus  rendered  valueless.  Various  remedies  have 
been  attempted  to  neutralise  the  poisonous  effects  of  the 
smoke,  such  as  high  stacks,  conductors,  condensers,  &c., 
but  only  a  limited  degree  of  success  has  been  attained. 
It  is  well  known  that  the  smoke  possesses  some  valuable 
properties,  which,  if  separated  from  the  other  ingredients, 
could  be  utilised  and  made  profitable,  and  nearly  all  the 
inventions  proposed  have  had  these  objects  in  view,  but 
hitherto,  as  already  stated,  the  attempts  have  ended  in 
failure.  Messrs.  Vivian  and  Sons,  the  extensive  copper 
smelters-,  have  recently  determined  to  adopt  the  patent 
of  a  German  chemist,  and  Mr.  H.  H.  Vivian,  M.P.,  the 
senior  partner,  has  stated  publicly  that  he  believes,  after 
a  careful  investigation,  that  the  invention  will  prove  com¬ 
pletely  successful,  and  that  it  will  enable  the  firm  to 
make  1000  tons  per  week  of  sulphuric  acid  from  the 
copper  smoke,  which  is  now  not  only  of  no  value,  but  a 
source  of  great  loss,  owing  to  its  injurious  effects  on  the 
surrounding  vegetation.  The  completion  of  the  necessary 
works  is  looked  forward  to  with  especial  interest  by  those 
who  are  engaged  in  the  copper-smelting  trade. — Times. 

[Mr.  Spence  has  already  taken  out  several  patents  for 
effecting  this  object,  which  is  successfully  carried  out 
at  his  works  near  Manchester.— Ed.  C.  A.] 
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Mona.— We  cannot  understand  our  correspondent’s  request,  or 
would  oblige  him  if  possible. 

J.  H. — The  material  to  use  for  preserving  would  depend  upon  the  • 
purpose  to  which  the  substance  is  to  be  applied.  Either  acetic  acid 
or  corrosive  sublimate  would  answer,  but  the  latter  is  a  poison.  Car¬ 
bolic  acid  also  would  do. 


Chemical  NkwS,  ) 
Seyl.  1,  1865.  I 


On  a  Process  of  Fractional  Condensation ,  &;c. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  a  Process  of  Fractional  Condensation,  applicable  to 

the  Separation  of  Bodies  having  small  Differences 

between  their  Boiling  Points,  by  C.  M.  Warren. 

( Continued  from  page  86. ) 

Of  tl«e  Wew  Process. — The  chief  distinctive  feature 
of  my  process,  as  compared  with  the  common  one,  con¬ 
sists  in  this,  that  the  operator  has  complete  and  easy 
control  of  the  temperature  of  the  vapours  given  off  in 
distillation,  and  consequently  can  readily  cool  these 
vapours  to  the  lowest  limit  of  temperature  which  the 
most  volatile  portion,  under  the  circumstances,  is  able  to 
bear  and  retain  its  vaporous  condition.  It  will  be  seen 
at  a  glance  that,  under  these  conditions,  the  operator  has 
it  in  his  power  to  secure  in  any  case  the  very  largest 
possible  amount  of  condensation  of  the  heavier  from  the 
lighter  vapours.  The  liquids  resulting  from  the  conden¬ 
sation  of  the  less  volatile  portions  of  course  fall  back 
into  the  retort,  while  the  vapours  of  the  more  volatile 
parts  continue  to  go  forward  to  a  cold  condenser,  descend¬ 
ing  in  the  opposite  direction,  from  which  the  condensed 
product  falls  into  a  special  receiver.  In  this  manner  he 
is  able  to  obtain  in  each  succes  sive  operation  a  series  of 
products  which  shall  contain  the  minimum  quantity  of 
the  less  volatile  constituents  which  a  single  distillation 
is  capable  of  affording. 

Of  the  common  process,  on  the  contrary,  nearly  the 
reverse  of  all  this  is  true,  the  operator  having  no  control 
whatever,  being  forced  to  receive  the  vapours  at  the 
temperature  which  they  naturally  acquire  in  passing 
from  the  retort,  and  laden  with  such  proportion  of  the 
less  volatile  bodies  as  may  be  carried  forward  with 
them. 

In  the  new  process,  perfect  control  of  the  temperature 
of  the  vapours  is  secured  by  simply  conducting  these 
vapours  upward  through  a  worm  contained  in  a  bath,  aa, 

Jt  The  only  apparatus  of  which  I  have  an y  knowledge  which  can 
be  regarded  as  bearing  any  analogy  to  my  own  is  that  employed  in 
the  rectification  of  alcoholic  spirits  on  a  manufacturing  scale.  In  one 
of  the  older  forms  of  this  apparatus,  that  of  Solimani,  to  which  my 
attention  was  first  called  by  a  friend,  after  my  process  had  been  in 
use  more  than  a  twelvemonth,  the  temperature  of  a  dephlegmator  is 
kept  within  such  limits  as  to  give  alcohol  of  any  required  strength 
more  readily  than  by  the  common  methods.  The  mode  of  construc¬ 
tion  of  this  apparatus  is,  however,  only  adapted  to  manufacturing 
purposes,  and  it  could  not  be  utilised  in  the  more  exact  experiments 
required  in  scientific  research.  Either  on  account  of  its  complication, 
or  some  other  cause,  the  apparatus  of  Solimani  has,  I  believe,  long 
■since  been  abandoned. 

Mansfield  ( Quarterly  Journal  of  the  Chemical  Society,  1849,  i.  2.64), 
observing  that  “the  boiling  point  of  benzole  is  the  same  as  that  of 
alcohol  of  sp.  gr.  0  825,”  remarks  that  “any  of  the  summary  pro¬ 
cesses  of  rectification  which  are  practised  by  distillers  in  the  manu¬ 
facture  of  alcoholic  spirits  are  applicable  to  the  separation  of  benzole 
from  the  less  volatile  fluids  of  naphtha  ;  ”  and  appended  to  his  scien¬ 
tific  treatise  on  coal  tar,  under  the  title  “Of  a  Practical  Mode  of  Pre¬ 
paring  Benzole,”  goes  on  to  describe  a  process  for  that  purpose,  which 
I  believe  he  had  previously  patented.  It  appears  that  Mansfield  did 
not  employ  this  process  in  his  research,  but  obtained  his  benzole,  as 
well  as  the  other  less  volatile  hydrocarbons,  in  the  usual  manner — by 
simple  distillation. 

In  the  belief  that  no  process  of  fractioning  at  all  analogous  to  mine 
has  ever  been  employed  in  scientific  research,  and  that  I  am  not  in 
any  way  directly  indebted  to  any  of  the  devices  of  my  predecessors, 
I  have  taken  no  special  pains  to  consider  these  devices  in  much  detail. 
I  may  say,  however,  that  I  have  found  no  record  of  any  one’s  ever 
having  employed  the  oil  bath  and  a  separate  fire  to  regulate  a  heated 
condenser,  this  being  the  essential  feature  on  which  the  superiority 
of  my  process  is  based,  adapting  it  at  once  to  both  high  and  low  tem¬ 
peratures  and  for  the  most  delicate  work. 

The  employment  of  bulbs  above  referred  to,  as  proposed  by  Wurtz, 
is  simply  a  modification  of  the  old  process.  The  bulb  apparatus  fur¬ 
nishes  the  same,  or  at  most  but  slightly  better,  results  th  in  a  simple 
retort,  being  no  more  than  equivalent  to  increasing  the  height  of  the 
sides  of  the  retort  itself,  without  introducing  any  control  over  the 
accuracy  of  the  results,  the  only  advantage  gained  being  that  these 
results  are  obtained  somewhat  more  quickly. 
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Figs.  1  and  2,§§  the  temperature  of  which  is  regulated  by 
means  of  a  separate  lamp,  b ,  Fig.  2,  or  by  a  safety  fur¬ 
nace,  p,  as  shown  in  Fig.  1.  The  bath  may  be  of  oil  or 
water,  or  of  metal  for  very  high  temperatures,  as  the 
case  may  require,  and  is  furnished  with  a  thermometer,  t. 

That  this  hath  may  be  equally  adapted  for  the  sepa¬ 
ration  of  liquids  boiling  below  the  common  temperature, 
an  empty  vessel,  c,  Fig.  1  and  2,  is  permanently  secured 
in  the  interior  of  the  bath  by  means  of  straps  of  metal 
across  the  top  to  serve  as  a  convenient  receptacle  for  ice 
or  iced  water,  by  means  of  which  a  low  temperature 
may  be  steadily  maintained.  This  interior  vessel  also 
serves  a  good  purpose  in  economising  time  and  fuel  in 
heating  the  bath,  as  it  diminishes  the  quantity  of  oil 
required  to  cover  the  worm.  It  is  made  to  extend  to 
within  about  three  inches  of  the  bottom  of  the  hath,  and 
large  enough  to  fill  the  greater  part  of  the  sp  ice  in  the 
centre  of  the  coil.  The  bath  and  interior  vessel  are  both 
made  of  sheet  copper,  with  joints  brazed  so  that  they 
will  bear  a  high  temperature.  I  generally  use  also 
copper  worms,  especially  in  the  earlier  distillations,  the 
quantities  then  operated  upon  being  larger,  as  such 
worms  are  conveniently  procured  and  not  liable  to  break. 
In  the  larger  sized  apparatus,  the  tube  of  which  the 
worm  is  made  measures  ten  feet  in  length  and  half  an 
inch  in  diameter.  I  have  tried  several  lengths  of  worm 
and  several  diameters  of  tube,  but  not  as  yet  with  any 
special  view  of  determining  the  precise  proportions,  in 
relation  to  the  size  of  the  retort,  which  would  be  best 
adapted  to  the  purpose.  There  appears,  however,  to  be 
nothing  gained  by  increasing  the  length  of  the  worm 
beyond  what  is  required  to  reduce  the  temperature  of 
the  vapours  to  that  of  the  bath  I  have  in  use  three 
sizes  of  apparatus.  The  largest  has  a  copper  worm  10 
feet  long  and  ^  inch  bore ;  the  medium  size,  a  worm 
5  feet  long  and  f  inch  bore ;  and  the  smallest  size,  for 
very  small  quantities,  a  worm  1  foot  6  inches  long  and 
i  inch  bore.  Each  of  these  has  been  found  to  answer 
a  good  purpose.  The  distillation  may  be  conducted  in 
a  glass  flask,  or  more  conveniently  in  a  glass  retort  of 
the  form  shown  at  d,  Figs.  1  and  2.  The  body  of  this 
retort,  as.  appears  in  the  figure,  is  of  the  form  of  the 
corresponding  part  of  the  common  retort,  but  which,  in 
place  of  a  long  neck,  has  only  a  short  tubulure,  e,  in  the 
side,  for  escape  of  the  vapours,  and  another  tubulure, 
f  in  the  top,  which  contains  the  thermometer,  and  through 
which  the  retort  is  charged. 

In  the  larger  apparatus  the  retort  is  connected  with 
the  lower  end  of  the  elevated  worm  by  means  of  a  glass 
tube  of  about  the  same  diameter  as  the  end  of  the  worm. 
One  end  of  this  tube  enters  the  retort  at  the  lateral 
tubulure  through  a  perforated  cork,  and  the  other  end  is 
joined  to  the  end  of  the  worm  either  by  being  firmly 
bound  with  a  strip  of  cloth  thickly  covered  with  vul¬ 
canised  caoutchouc — such  as  is  found  in  commerce — or 
by  means  of  a  perforated  cork,  whiclT  is  made  to  fit  the 
ends  of  both  tubes  as  snugly  as  possible,  and  then 
tightly  pressed  together  upon  the  joint  by  means  of  an 
iron  clamp,  as  shown  at  g,  Fig.  2.  This  clamp  is  figured 
on  a  larger  scale  at  E.  As  it  is  highly  important  that 
all  joints  in  the  apparatus  should  be  perfectly  tight, 
inasmuch  as  the  least  leakage,  when  continued  a  long 
time,  would  cause  in  the  aggregate  a  serious  loss  of 
material,  I  would  call  special  attention  to  the  clamp 
joint  as  the  best  which  I  have  tried.  Before  falling 
upon  this  device  I  had  used  exclusively  the  vulcanised 
caoutchouc  joints,  which  were  found  to  answer  a  good 

§§  We  owe  these  illustrations  to  the  kindness  of  the  author,  who  has 
been  good  enough  to  forward  them  from  America. 
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purpose  in  most  cases,  except  that  they  required  too 
frequent  renewal.  I  have  found  the  cloth  covered  with 
vulcanised  caoutchouc  preferable  to  the  common  caout¬ 
chouc  tubing'.  In  the  smaller  sizes  of  apparatus  I  have 
the  end  of  the  worm  itself  project  far  enough  from  the 
bath  to  connect  directly  with  the  retort  by  means  of  a 
perforated  cork,  without  the  use  of  an  additional  con¬ 
necting  tube. 

The  upper  end,  h ,  of  the  elevated  worm  is  brought 
out  through  the  side  of  the  bath  at  a  point  about  three 
inches  below  the  top,  so  that,  when  working  with  a  low 
temperature  of  the  bath,  the  worm  may  still  be  com¬ 
pletely  covered  with  oil,  and  also  give  sufficient  space 
above  the  worm  for  the  expansion  of  the  oil  when  higher 
temperatures  are  employed.  To  avoid  contaminating 
the  atmosphere  of  the  laboratory  with  the  disagreeable 


fumes  which  are  given  off  in  large  quantity  from  such  a 
mass  of  heated  oil,  the  top  of  the  bath  is  tightly  closed 
with  a  sheet  iron  cover,  from  which  a  small  funnel,  A, 
Fig.  1,  conducts  these  fumes  to  a  chimney. 

In  the  larger  apparatus,  the  vapours  which  succeed  in 
passing  through  the  heated  worm  are  conducted  down¬ 
ward  into  a  cooled  worm  contained  in  a  bath  of  water, 
ii,  Fig.  z,  and  the  liquid  product  is  collected  in  the  re¬ 
ceiver,  k.  The  cold  bath,  ii,  contains  two  condensing 
worms  — one  for  each  apparatus — and  is  large  enough  to 
condense  for  both  without  the  necessity  of  renewing  the 
water.  I  have  represented  two  apparatuses  combined, 
as  it  will  be  found  more  economical  of  time  to  operate 
with  two  at  once.  In  the  smaller  apparatus  for  the 
table,  a  Liebig  condenser  may  be  conveniently  substituted 
for  the  cold  worm,  as  shown  in  Fig.  i. 


Fig.  i. 


For  collecting  liquids  which  boil  below  the  common 
temperature,  when  such  are  present,  I  attach  a  refrige¬ 
rator,  B,  Fig.  2,  which  is  provided  with  two  block  tin 
condensing  tubes — one  for  each  apparatus.  These  are 
bent  in  a  zigzag  form,  and  attached  to  the  inner  sides  of 
the  refrigerator.  The  lower  ends  of  the  tubes  extend 
through  the  end  of  the  refrigerator  far  enough  to  form 
a  convenient  connexion  with  the  second  receiver,  l, 
Fig.  2,  which  communicates  with  the  first  receiver,  k, 
by  means  of  the  glass  tube,  m. 

In  order  to  successfully  collect  and  condense  the 
vapours  of  such  extremely  volatile  liquids  as  are  now 
under  consideration,  it  is  of  course  indispensable  that  the 
apparatus  should  be  constructed  with  very  tight  joints  ; 
and  for  greater  convenience,  but  more  especially  to  pre¬ 
vent  breakage,  such  of  the  joints  as  require  to  be  fre¬ 
quently  taken  apart  should  be  made  flexible.  A  very 
convenient  and  perfectly  tight  joint  of  this  kind  maybe 
made  as  follows  : — The  short  stationary  tube,  n,  in  the 
cork  of  the  receiver,  k ,  Fig.  2,  is  made  with  the  opening 
somewhat  divergent  upward;  the  end,  0,  of  the  worm 


is  enough  smaller  than  the  inside  diameter  of  the  upper 
end  of  the  tube,  n,  to  leave  room  for  a  piece  of  caout¬ 
chouc  tube  to  be  drawn  over  it  and  still  admit  of  its 
being  inserted  in  the  end  of  the  tube,  n ;  the  flexible 
tube  is  drawm  on  far  enough  to  prevent  the  drops  which 
form  on  the  end  of  the  worm  from  coming  in  contact 
with  the  caoutchouc;  a  perfectly  tight  and  convenient 
flexible  joint  is  now  made  by  pressing  the  tube,  n,  over 
the  caoutchouc  covering  of  the  end  of  the  worm,  0.  The 
joints  of  the  receivers,  11,  are  made  in  the  same  manner. 

The  vapours  which  escape  condensation  in  ii  pass 
through  the  receivers,  kk  and  ll,  to  the  refrigerator,  B, 
which  contains  ice  or  a  mixture  of  ice  and  salt,  are  there 
condensed  and  fall  back  into  the  receivers,  ll,  which 
should  stand  in  a  wooden  vessel  also  containing  ice  or  a 
freezing  mixture.  The  refrigerator,  B,  is  made  with 
double  bottom  and  sides,  with  an  inch  space  between, 
which  is  filled  with  pulverised  charcoal.  Being  tightly 
covered,  a  charge  of  ice  and  salt  will  serve  for  a  long 
day’s  operations  without  renewal.  In  this  manner  I 
have  been  able  to  collect  in  considerable  quantity  bodies 
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Fig.  2. 
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boiling  nearly  at  o°  C.,  and  this  from  mixtures  in  which 
such  bodies  had  been  quite  overlooked  by  previous  in¬ 
vestigators. 

It  will  be  observed,  on  reference  to  Fig.  2,  that  the 
larger  distilling  apparatus  is  represented  as  standing  in 
a  brick  fire-place,  with  brickwork,  cc,  a  few -inches  high, 
built  up  in  front,  and  a  sheet  iron  apron,  DD,  folded 
above.  This  is  for  security  against  fire  in  case  of  acci¬ 
dent,  either  to  the  retort  or  hot  bath  of  oil.  As  arranged, 
the  contents  of  either  or  both  of  these  could  run  out  and 
burn  without  danger  to  the  operator  or  the  premises,  as 
the  brickwork  in  front  would  prevent  the  liquid  from 
spreading  beyond  the  fire-place,  and  the  dropping  of  the 
sheet  iron  apron  would  cause  an  additional  draught,  and 
thus,  insure  the  passage  of  the  flames  into  the  chimney. 
Instead  of  placing  the  apparatus  in  a  fire-place,  where 
that  is  not  convenient,  equal  security  against  accidents 
may  be  attained  by  the  use  of  my  safety  heating  lamp,|||| 
q,  Fig.  x,  to  heat  the  retort,  and  safety  furnace, p,  con¬ 
taining  a  Bunsen’s  burner,  for  heating  the  bath.  The 
bottom  of  this  furnace,  and  also  a  large  part  of  the 
sides,  is  formed  of  wire  gauze,  such  as  described  for  the 
safety  lamp.^^T  The  gauze  upon  the  bottom  need  not  be 
permanently  attached  to  the  furnace,  but  may  be  simply 
laid  over  an  opening  cut  in  the  stool  or  board  on  which 
the  furnace  is  to  be  placed ;  if  the  furnace  be  then  set 
upon  it,  taking  care  that  the  joint  shall  be  tight  around 
the  edge,  nothing  more  will  be  required.  A  strip  of 
vulcanised  caoutchouc,  about  an  eighth  of  an  inch  in 
thickness,  is  riveted  around  the  edge  of  the  opening  for 
the  door.  Against  this  the  door  tightly  closes,  so  that 
no  ignition  can  take  place  through  the  cracks  which 
would  otherwise  remain  under  the  edges  of  the  door. 

For  an  apparatus  to  stand  upon  the  table,  the  safety 
lamp  and  furnace  are  especially  desirable.  I  have  also 
used  them  for  the  larger  apparatus,  placed  upon  the 
floor  of  the  laboratory.  As  a  practical  test  of  the 
security  which  they  afford,  I  may  relate  an  incident 
which  happened  to  myself.  I  had  left  the  laboratory 
for  a  short  time  with  such  an  apparatus  in  full  opera¬ 
tion,  the  retort  containing  nearly  a  quart  of  light  petro¬ 
leum  boiling  below  1  oo°  C.  Having  been  detained  longer 
than  I  expected,  on  returning  I  found  the  laboratory 
filled  with  the  vapours  of  hydrocarbons;  and  on  ap¬ 
proaching  the  retort,  found  that  the  caoutchouc  joint, 
connecting  the  retort  with  the  elevated  worm,  had 
failed,  and  that  the  larger  portion  of  the  liquid  had  dis¬ 
tilled  into  the  room,  having  been  mainly  condensed  in 
the  upper  worm,  and  conducted  thence  down  the  outside 
of  the  retort  into  the  safety  lamp.  This  process  was  still 
going  on,  the  lamp  being  highly  heated  from  the  excess 
of  fuel  thus  added  to  it,  but  no  ignition  took  place  out¬ 
side  the  lamp.  Although  this  experiment  was  rather 
injudicious,  it  furnishes  a  valuable  test  of  the  efficiency 
of  the  safety  lamp  and  furnace. 

(To  be  continued .) 


Chlorothallate  of  Ammonia  as  a  Reagent, 
by  M.  NlCKLES. 

Chlorothallate  of  ammonia  completely  precipitates 
nitrate  of  bismuth.  The  precipitate  is  chlorothallate  of 
bismuth  in  the  form  of  a  white  powder. 

Under  the  same  conditions  solutions  of  salts  of  lead 
remain  transparent,  with  the  exception  of  the  basic 
acetate,  which  becomes  cloudy,  the  cloudiness,  however, 
disappearing  on  agitation. 

i  Hit  American  Journal  of  Science,  1861  (2),  xxxiii.  275. 

Loc.  cit. 


We  have  here,  then,  a  rare  example  of  the  precipita¬ 
tion  of  one  of  these  salts  under  conditions  which  do  not 
appear  to  affect  the  other.  Chlorothallate  of  ammonia, 
therefore,  would  appear  to  be  useful  in  the  laboratory 
as  a  means  of  quickly  distinguishing  bismuth  from  lead. 
Whether  it  is  of  use  in  completely  separating  one  of 
these  metals  from  the  other  remains  to  be  decided. 
Bromothallate  of  ammonia  has  the  same  reaction  as  the 
chlorothallate. 

It  may  be  as  well  to  add  that  chlorothallate  of  am¬ 
monia  is  most  easily  formed  by  treating  chlorothallic 
ether  or  alcohol  (see  Chemical  News,  vol.  ix.,  p.  241) 
with  sal  ammoniac.  The  salt  is  obtained  in  the  form  of 
beautiful  colourless  six-sided  tables,  which  are  soluble 
in  alcohol  and  in  water. 
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On  Diffusion  of  Fluids  by  the  Atomiser  for  the  Purposes 
of  Deodorisation  and  Disinfection. 

At  the  recent  meeting  of  the  British  Medical  Associa¬ 
tion,  Dr.  Richardson  explained  a  process  he  had  adopted 
for  applying  the  atomiser  for  the  purpose  of  deodorisa¬ 
tion.  He  made  a  mixture  by  adding  iodine  to  solution 
of  peroxide  of  hydrogen  until  saturation  occurred,  and 
afterwards  concentrated  sea-salt  in  proportion  of  2^  per 
cent.  In  this  combination  a  water  was  produced  like 
sea-water,  and  which  was  rendered  active  by  being 
charged  with  free  iodine  and  ozone.  The  solution  placed 
in  one  of  Krohne’s  hand  atomisers  could  be  diffused  in 
the  finest  state  of  distribution  at  the  rate  of  two  fluid 
ounces  in  a  quarter  of  an  hour ;  but  in  an  ordinary  bed¬ 
room  or  sitting-room  one  ounce  was  sufficient  to  render 
the  air  so  active  that  ozone  test-papers  were  discoloured 
by  it  to  the  highest  degree  of  Moffatt’s  scale  in  from 
five  to  ten  minutes.  For  charging  the  sick  room  rapidly 
and  effectually  with  active  air— in  a  word,  with  sea-air 

_ l)r.  Richardson  said  this  plan  was  by  far  the  most 

effective  of  any  he  had  known.  A  nurse  could  put  the 
apparatus  into  action  at  once,  and  could  deodorise  hour 
by  hour,  according  to  the  directions  of  the  Medical 
Practitioner. 


Calabar  Bean— Its  Alkaloid ,  by  Ferdinand  F.  Meyer. 
Some  sixty  beans  were  kindly  contributed  by  Professor 
Torrey  towards  the  preparation  of  the  alkaloid.  A  pre¬ 
liminary  examination  proved  that  the  base,  as  well  as  its 
its  salts,  were  colourless,  and  whenever  they  became 
coloured  a  loss  was  sustained.  To  avoid  evaporation  as 
much  as  possible,  I  adopted  the  following  method: — 
The  beans  were  reduced  to  moderately  fine  powder,  and 
repeatedly  digested  with  8  5  per  cent,  alcohol,  and  then 
displaced  with  alcohol  of  the  same  strength.  The 
tincture  was  subjected  to  distillation,  while  the  residual 
powder  was  boiled  with  dilute  sulphuric  acid  until  all 
of  the  starch  had  disappeared.  The  residual  extract 
from  the  tincture  and  the  acid  solution  were  then  mixed, 
filtered  and  precipitated  with  iodohydrargyrate,  the  pre¬ 
cipitate  washed  by  decantation,  transferred  to  a  cask 
with  good  stopper,  in  which  it  was  treated  with  a  strong 
solution  of  protochloride  of  tin  in  tartrate  and  bicar¬ 
bonate  of  soda,  and  then  with  ether.  The  colourless 
ethereal  solution  was  distilled,  the  soft  residue  redis¬ 
solved  in  dilute  sulphuric  acid,  and  again  treated  with 
ether  and  ammonia.  The  alkaloid  was  now  obtained  as 
an  almost  colourless  mass,  readily  combining  to  form 
crystalline  salts,  but  without  any  distinctive  reactions. 
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On  dissolving  the  impure  alkaloid  in  acids,  a  reddish- 
brown  substance  separates,  which,  from  the  experiments 
made  with  it,  may  be  assumed  to  be  inert. — Arner. 
Jour,  of  Pharmacy. 


PHOTOGRAPHY. 


On  the  Nature  of  the  Invisible  Photographic  Image , 

by  M.  Carey  Lea. 

Some  experiments  in  which  I  have  lately  been  engaged 
seem  to  me  to  finally  settle  the  long-contested  question 
as  to  the  nature  of  the  invisible  photographic  image, 
and  I  hasten  to  write  a  very  brief  description  of  them. 

The  view  that  the  change  w’hich  takes  place  in  iodo- 
bromised  plate  in  the  camera  is  a  purely  physical  one, 
that  no  chemical  decomposition  takes  place,  and  neither 
liberation  of  iodine  nor  reduction  of  silver,  has  obtained 
a  pretty  general  acceptance.  But  latterly  it  has  been 
opposed  by  two  distinguished  photographers — Dr.  Vogel 
and  Major  Iiussel.  The  former  affirms  that  iodide  of 
silver  is  never  sensitive  unless  there  is  a  body  present 
capable  of  taking  iodine  from  it  under  the  influence  of 
light.  And  Russel  believes  that  the  developed  image  is 
chiefly  produced  at  the  expense  of  the  silver  haloid  in 
the  film. 

The  following  experiments  seem  to  me  to  decisively 
close  this  controversy  in  favour  of  the  physical  theory  : — 

Experiment  i. — If  the  iodide  or  bromide  of  silver  in 
the  film  undergoes  decomposition  in  the  camera,  and, 
still  more,  if  the  developed  image  is  formed  at  its 
expense,  the  film  of  iodide-bromide  must  necessarily  be 
greatly  consumed  in  the  development  under  the  dense 
portions  of  the  negative,  which  it  has  contributed  to  form. 

To  settle  this  point,  I  exposed  and  developed  an  iodo- 
bromised  plate  in  the  ordinary  manner.  Then,  instead 
of  removing  the  unchanged  iodide  and  bromide  by  fixing 
in  the  ordinary  manner,  I  took  measures  to  remove  the 
developed  image  without  affecting  the  iodide  and  bromide. 
This  I  succeeded  in  doing  with  the  aid  of  a  very  weak 
solution  of  acid  pernitrate  of  mercury.  Now,  if  the 
iodide,  or  bromide,  or  both,  had  been  in  any  way  de¬ 
composed,  to  form,  or  aid  in  forming  the  developed 
negative  image,  when  this  came  to  be  removed  there 
should  have  been  left  a  more  or  less  distinct  positive 
image,  depending  upon  varying  thicknesses  of  iodide 
and  bromide  in  the  film,  much  like  a  fixed  negative  that 
has  been  completely  iodised.  Nothing  of  this  sort  was 
visible,  the  film  was  perfectly  uniform,  just  as  dense 
where  an  intense  sky  had  been  as  in  those  parts  which 
had  scarcely  received  any  actinic  impression,  and  looking 
exactly  as  it  did  when  it  first  left  the  camera,  and  before 
any  developer  had  bten  applied. 

This  experiment  seems  sufficiently  decisive.  But  the 
following  is  far  stronger. 

Experiment  2. — A  plate  was  treated  in  all  respects  as 
in  No.  1,  except  that  the  application  of  the  nitrate  of 
mercury  for  removing  the  developed  image  was  made  by 
yellow  light.  The  plate  now  showing  nothing  but  a 
uniform  yellow  film,  was  carefully  washed,  and  an  iron 
developer,  to  which  nitrate  of  silver  and  citric  acid  had 
been  added,  was  applied.  In  this  way  the  original 
image  was  reproduced,  and  came  out  quite  clearly  with 
all  its  details. 

Now,  as  every  trace  of  a  picture  and  all  reduced 
silver  had  been  removed  by  the  nitrate  of  mercury,  it  is 
by  this  experiment  absolutely  demonstrated  that  the 
image  is  a  purely  physical  one,  and  that  after  having 
served  to  produce  one  picture,  that  picture  may  be  dis¬ 


solved  off,  and  the  same  physical  impression  may  be 
made  to  produce  a  second,  picture  by  a  simple  application 
of  a  developing  agent. 

P.S. — Since  the  above  was  written,  I  have  repeated 
the  experiment  with  a  pyrogallic  development  with 
similar  results.  Both  the  first  and  second  developments 
may  be  made  with  an  iron  developer  or  both  with  a 
pyrogallic.  The  experiment  succeeds  without  the  least 
difficulty  in  either  way.- — Am.  Jour.  Science  and  Arts, 
vol.  xi.,  No.  1 18. 
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Lecture  4, 

(Concluded  from  page  92.) 

Before  proceeding,  however,  to  exemplify  this  power  of 
producing  organic  compounds  artificially,  I  will  make  one 
or  two  further  remarks  upon  their  natural  production. 
At  present  we  are  unable  to  trace  the  series  of  changes, 
undergone  by  carbonic  acid  and  water,  which  result  in  the 
formation  of  tartaric  acid,  or  sugar,  or  fat,  or  other  com¬ 
plex  vegetable  product.  It  seems  probable,  however,  that 
the  process  by  which  such  bodies  are  formed  does  not 
consist  in  the  simultaneous  deoxidation  of  several  atoms  of 
carbonic  acid  into  one  complex  molecule,  as  illustrated  by 
the  equation  used  in  my  last  lecture  to  explain  the  pro¬ 
duction  of  mannite, — 

Carbonic  anhyd.  Water.  Oxygen.  Mannite. 

6C02  +  7H2O  -  I3O  ==:  ^6^14^6  * 

but  that  a  series  of  more  and  more  complex,  less  and  less 
oxidised,  intermediate  bodies  are  successively  formed,  by 
the  fixation  of  deoxidised  carbonic  acid  upon  the  first-pro¬ 
duced  compounds.  Eor  example,  we  may  conceive  mannite 
to  be  built  up  somewhat  in  this  manner.  By  a  simulta¬ 
neous  dehydration  and  deoxidation  of  two  molecules  of 
carbonic  acid,  we  should  first  obtain  oxalic  acid  thus  : — 

1  Carbonic  acid.  1  Oxalic  acid. 

C2H406  —  (H20  +  O)  =  c2h2o4. 

Then  by  a  further  deoxidation  of  oxalic  and  carbonic 
acids,  we  might  obtain  tartaric  acid,  thus  : — 

1  Oxalic  acid  .  .  .  C2H204 

2  Carbonic  acid  .  .  •  C2H406 


c4H6o10 

4  Oxygen  ....  04 


Tartaric  acid  -  •  «  C4H606 

astly,  by  a  joint  deoxidation  of  tartaric  acid,  carbonic 
dd,  and  water,  we  might  obtain  mannite,  thus  : — • 

rn  ■  1  /  1  IT  /  A 


1  Tartaric  acid 

2  Carbonic  acid 
2  Water 


8  Oxygen 


g4h6  °6 

C2II4  o6 
H.  O, 


^8^14^14 


oc 


Mannite  ....  C6H1406 

The  actual  occurrence  of  these  particular  actions  is  quite 
unproven  ;  but  that  some  such  actions  take  place  is  len- 
dered  highly  probable  by  a  variety  of  considerations. 
Thus,  in  the  gradual  development  and  ripening  of  the 
olive,  we  find  certain  vegetable  acids  replaced  by  mannite, 
and  at  a  later  stage  the  mannite  itself  replaced  by  the  less 
oxidised  and  more  complex  oleine.  Moreover,  the  com¬ 
pounds  formed  in  one  organ  of  a  plant  are  known  to  be 
transferred,  in  a  more  or  less  altered  form,  to  other  organs, 
in  which  they  become  accumulated;  and  it  is  not  imprd- 
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bable  that  certain  vegetable  products  of  deoxidised  car¬ 
bonic  acid  and  water  may  have  undergone  a  partial  reoxi¬ 
dation,  or  even  several  alternate  reoxidations  and  deoxida¬ 
tions,  in  the  course  of  their  history.  Similarly  in  animals, 
although  the  ultimate  process  is  one  of  oxidation,  we 
know  that  some  proximate  principles  of  food  experience 
an  oxidation  of  certain  of  these  constituents  at  the  expense 
of  the  remainder,  which  consequently  become  deoxidised  ; 
and  it  is  possible  that  some  animal  products  may  have 
undergone  an  entire  deoxidation,  or  even  several  alternate 
deoxidations  and  reoxidations,  before  their  final  discharge 
from  the  body.  On  all  these  points  very  much  yet  remains 
to  be  learned  ;  but  still,  the  general  position  holds  good, 
that  vegetables  effect  a  simultaneous  deoxidation  and  inter¬ 
combination  of  carbon  molecules,  while  animals  conversely 
effect  their  simultaneous  reoxidation  and  separation.  In 
many  instances,  also,  the  representatives  of  certain  stages 
of  building  up  and  breaking  up,  in  vegetable  and  animal 
life  respectively,  are  closely  allied  to,  or  even  identical 
with,  one  another.  Oxalic  acid,  for  instance,  the  simplest 
product  of  vegetable  synthesis,  and  a  frequent  constituent 
of  both  the  highest  and  lowest  vegetable  organisms,  may 
be  formed,  as  we  have  just  seen,  by  a  deoxidation  of 
carbonic  acid.  But  it  also  occurs  abundantly  in  animal 
juices  and  secretions,  not  as  a  product  of  the  deoxi¬ 
dation  of  carbonic  acid,  but  as  the  last  interme¬ 
diate  stage  in  the  oxidation  or  downward  transforma¬ 
tion  of  more  complex  bodies  into  carbonic  acid  ;  just 
as  the  oxalic  acid  of  commerce  is  obtained  from 
sugar  by  a  process  of  oxidation  which,  if  carried  too  far, 
yields  little  else  than  carbonic  acid.  Benzoic  acid,  again, 
enjoys  a  wide  distribution  in  the  vegetable  kingdom  as  a 
product  of  deoxidised  carbonic  acid,  and  is  also  a  constant 
result  of  the  natural  and  artificial  oxidation  of  animal 
tissues.  The  power,  then,  of  producing  such  bodies  as 
benzoic  acid  and  oxalic  acid  out  of  more  complex  bodies 
such  as  albumen  and  sugar,  by  artificial  processes  of  oxi¬ 
dation  more  or  less  similar  to  the  natural  processes  taking 
place  in  the  animal  body,  has  for  a  long  time  past  been  in 
the  acknowledged  possession  of  the  chemist.  Now,  I 
propose  to  furnish  you  with  illustrations  of  his  inverse 
power,  to  which  1  have  so  often  referred,  of  producing 
both  animal  and  vegetable  compounds  by  deoxidising,  or 
synthetic,  or  vegetative  processes — that  is  to  say,  of  form¬ 
ing  organic  compounds  without  having  recourse  to  living 
organisms  or  vital  forces. 

I  will  first  give  you  an  account  of  the  general  pro¬ 
cesses  employed  for  passing  from  a  more  simple  to  a 
more  complex  group,  and  then  of  the  particular  processes 
by  which  certain  individual  substances  have  been  pro¬ 
duced,  intersj)ersuig  some  remarks  upon  the  nature  and 
relationship  of  the  substances  themselves.  At  starting, 
let  me  recall  to  your  recollection  the  associated  series  of 
homologous  fatty  acids  and  alcohols,  as  written  up  on  the 
table  before  you  : — 


Now,  by  a  variety  of  processes,  some  new,  some  old, 
it  is,  and  for  a  long  time  past  has  been,  possible  for 
us  to  fasten  on  to  one  or  other  of  these  or  allied 
alcohol  bodies  an  additional  atom  of  carbon,  in  such  a 
way  as  to  produce  the  acid  corresponding  to  the  alcohol 
next  in  the  series.  Thus,  by  means  of  prussic  acid  CHN, 
or  carbonic  anhydride  C02,  or  phosgene  C0C12,  we  can 
convert  methylic  alcohol  into  acetic  acid,  vinie  alcohol  into 
propionic  acid,  propylic  alcohol  into  butyric  acid,  and  so 
on  ;  but  until  very  lately  we  could  not  step  from  acetic  to 
propionic  acid,  or  from  propionic  to  butyric  acid, — that  is 
to  say,  we  could  obtain  butyric  acid  C4Hg02,  from  certain 
members  of  the  3-carbon  group,  but  not  from  those  members 
which  we  had  ourselves  produced  from  the  2-carbon  group  ; 
and,  similarly,  we  could  produce  propionic  acid  C3Hs02, 
from  certain  members  of  the  2-carbon  group,  but  not  from 
those  members  which  we  had  ourselves  produced  from  the 
1  -carbon  group.  The  series  of  synthetic  operations  by  which 
it  would  be  possible  to  pass  from  any  group  not  merely  to 
the  next,  but  to  the  next  but  one,  and  so  on  ad  libitum. 


was  incomplete  through  a  want  of 


knowledge 


of  the 


metamorphic  relation  subsisting  between  the  acid  and 
alcohol  of  the  same  group.  The  alcohol,  and  not 
the  acid,  being  the  plastic  member  of  the  group,  we 
could  convert  the  1 -carbon  alcohol  into  the  2-carbon 
acid,  and  the  2-carbon  alcohol  into  the  3-carbon  acid,  and  so 
on  ;  but  being  unable  to  convert  the  2-carbon  acid  into  the 
2-carbon  alcohol,  we  could  not  by  any  means  pass  horn  the 
1 -carbon  to  the  3-carbon  group.  Very  recently,  however, 
this  difficulty  has  been  overcome  by  the  separate  researches 
of  W urtz  and  Mendius,  who  have  shown  us  ho  w  to  trans¬ 
form  any  acid  into  its  corresponding  alcohol  whereby  a 
continuous  series  of  synthetic  processes  may  now  be  carried 
on  as  far  as  we  please.  Without  entering  into  purely  che¬ 
mical  details,  I  may  say  that  the  process  of  Wurtz  consists 
in  transforming  the  aldehyd  of  the  acid  into  the  normal 
form  of  the  alcohol ;  while  that  of  Mendius  consists  in 
transforming  the  nitrile  of  the  acid  into  the  ammoniated 
form  of  the  alcohol,  by  means  of  nascent  hydrogen,  as  illus¬ 
trated  below  in  the  case  of  ethylic  alcohol,  thus  - 

Aceto-nitrile. 


c2h3n 


+  h4 


Ethyl-amine. 

C2H7N  or  C2H5.H2N 

Ethyl-hydrate. 


Acet-aldehyd. 

C2H40  +  H2  =  C2H60  or  C2H5.HO 

Ethyl-chloride. 

.  C2H5C1  or  C2H5.C1. 


Alcohols. 

CH40  Methylic. 
CpHfj  O  Ethylic. 

Propylic. 
Butylic. 
A  my  lie. 
Caprylic. 
Anthylic. 
Octylic. 


c3h8  o 
c4h10o 
c5h19o 
c«h14o 

C7H1cO 

c8hI8o 


ch2  ^ 
c2h4  o2 
c3i-i6  o 
c4h8 
c5h10o2 

^6^12^2 

c7h14o2 

^8^16^2 


Acids. 

0„  Formic. 
Acetic. 

2  Propionic. 
02  Butyric. 
Valeric. 
Caproic. 
CEnanthie. 
The  tic. 


Each  of  these  alcohols  and  acids  is,  moreover,  associated 
with  a  set  of  bodies  having  to  it  the  same  relations  that 
ammonia,  hydrochloric  acid,  and  hydrogen  have  to  water, 
as  explained  in  my  first  lecture,  and  as  shown  below  in  the 
case  of  ordinary  alcohol : — 

Types.  Ethyl-derivatives. 

(  H.H  t  C2H5.H  Hydride  of  ethyl  or  ethene. 

1  H.C1  I  C,H,  01  Chloride  of  ethyl,  or  chlorethine. 

H.HO  C„H5.HO  Hydrate  of  ethyl,  or  alcohol. 

H.H2N  C2H5.H2N  Amide  of  ethyl,  or  ethylamine. 


The  amine  is  readily  convertible  into  the  hydrate,  and 
the  hydrate  into  the  chloride,  bromide,  or  iodide  ; 
which  last  bodies,  or  their  metal  derivatives  — such, 
for  example,  as  sodium-ethylate  C2H5NaO,  and  sodium- 
ethyl  C2H5Na  —  are  the  forms  of  alcohol  most  usually 
employed  in  actual  synthetic  processes.  Prior,  then, 
to  this  discovery  by  Wurtz  and  Mendius,  of  means 
for  passing  from  the  acid  to  its  alcohol  by  hydro¬ 
genation,  although  many  important  syntheses  had 
been  effected,  there  had  been  no  consecutive  series  of 
syntheses.  The  previously  known  processes  would  allow 
us  to  pass  from  certain  mobile  members  of  one  group  to 
certain  immobile  members  of  the  next,  but  would  carry 
us  no  further.  Nowadays,  however,  by  transforming 
the  immobile  acid  into  the  mobile  alcohol,  we  can 
proceed  continuously  through  an  apparently  unlimited 
series  of  synthetic  operations.  Letting  CO  stand  for  the 
transferable  part  of  carbonic  anhydride  C02,  phosgene 
C0C12,  and  hydrated  prussic  acid  CHN.H2(b  we  should 
have  the  following  series  of  operations  leading  to  the  pro¬ 
duction  of  fatty  acids  and  alcohols  of  any  degree  of  com¬ 
plexity,  each  of  them  capable  of  metamerphosis  into 
scores  of  allied  compounds,  which  again  are  capable  of 
entering  into  combination  with  one  another,  as  explained 
in  my  second  lecture,  to  form  still  more  numerous  and 
complicated  bodies. 
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Methylic. 

i -Carbon  alcohol  C  H40  +  CO 


Acetic. 

c2h4o2. 


2-Carbon  acid 

2 - Carbon  alcohol 

3 - Carbon  acid 

3  -  Carbon  alcohol 

4- Carbon  acid 


Acetic. 

c,h,02 

+  H4  —  H20  + 

Ethylic. 

Propionic. 

c2h6o 

+  CO  =  c3h6o2. 

Propionic. 

C^HgOg 

+  h4  =  h2o  + 

Propylic. 

Butyric. 

c3h8o 

+  CO  =  c4h8o,. 

Butyric. 

c4h802, 

&c.,  &c. 

Ethylic. 

c2h60. 


Propylic. 

c3h8o. 


Starting  from  the  i -carbon  or  methylic  alcohol,  we  can 
convert  it  into  the  2-carbon  or  acetic  acid  by  well- 
known  processes.  But  in  order  to  proceed  from  the 
2-carbon  acid,  we  must  first  transform  it  into  the  2- carbon 
alcohol — the  alcohol,  in  some  or  other  of  its  forms,  being 
the  synthetic  starting  point,  so  to  speak — and  this  we  have 
very  recently  learned  to  do.  Then,  by  affixing  deoxidised 
carbonic  anhydride  on  to  the  2-carbon  alcohol,  we  con¬ 
vert  it  into  the  3 -carbon  or  propionic  acid.  Then  by 
acting  upon  propionic  acid  by  deoxidised  water,  we  trans¬ 
form  it  into  propylic  alcohol,  upon  which  we  again  affix 
deoxidised  carbonic  anhydride  to  convert  it  into  the 
4-carbon  or  butyric  acid,  and  so  on  continuously,  by  a 
series  of  deoxidising  actions  with  carbonic  oxide  and 
hydrogen  alternately. 

Now  let  us  proceed  to  notice  briefly,  in  the  order  of  their 
complexity,  some  of  the  more  interesting  organic  or  carbon 
compounds  which  have  been  produced  artificially  by 
elementary  synthesis.  Among  mono-carbon  compounds 
we  have  first  carbonic  acid  CH203,  alike  the  most  im¬ 
portant  product  of  animal  oxidation  and  subject  of  vege¬ 
table  deoxidation.  Associated  with  carbonic  acid  or 
hydrate,  we  have  carbonic  amide  or  urea  CH4N20,  a  body 
standing  towards  carbonic  acid  in  the  same  relation  that 
ammonia  stands  to  water,  and  convertible  into  the  acid  by 
an  exchange  of  certain  elements  of  ammonia  for  the  corre¬ 
sponding  elements  of  water,  thus  : — 

Urea.  Water.  Ammonia.  Carbonic  acid. 


(CO)"H4N2  +  (H2)H202  =  (H2)H4N2  +  (C0)"H202. 
Carbonic  acid  is  also  met  with  in  its  dehydrated  form  as 
carbonic  anhydride  C02,  and  as  the  sulphur  derivative  of 
that  body  or  carbonic  sulphanhydride  CS2.  These  com¬ 
pounds  are  obtainable  by  burning  charcoal  in  oxygen  and 
sulphur  respectively,  the  last  of  them,  under  the  name  of 
disulphide  of  carbon,  being  now  produced  on  an  enormous 
scale  for  certain  manufacturing  uses.  The  anhydride  is 
readily  procurable  from  the  acid  by  dehydration,  thus  : — 


Carbonic  acid.  Water.  Carbonic  anhyd. 

CH203  -  H20  ==  C02; 

and  reconvertible  into  the  acid  or  its  salts  by  actual  or 
potential  rebydration,  thus  : — 


Carb. 

anhyd. 


Potash. 


Potas. 

bicarb. 


Carb. 

anhyd. 


Lime. 


Chalk. 


C02+Ca/,0  =  CCa"03. 


C02  +  KHO  =  CKH03,  and 
The  deoxidised  forms  of  carbonic  acid  and  anhydride,  or 
formic  acid  CH202,  and  carbonic  oxide  CO,  respectively, 
are  readily  procurable  therefrom  by  processes  of  reduction, 
and  are  correlated  with  each  other  in  a  similar  manner, 


thus  : — 


Carb. 

oxide. 


Potash. 


Potas. 

formiate. 


Formic 

acid. 


Water. 


Carb. 

oxide. 


CO  +  KHO  =  CKH02,  and  CH202  -  H20  *=  CO. 
The  production  of  formic  acid  or  formiates  by  the  reduc¬ 
tion  of  carbonic  acid  with  sodium  (Kolbe),  and  by  the 
combination  of  potash  with  carbonic  oxide  (Berthelot), 
being  among  the  early  examples  of  the  formation  of  organic 
from  inorganic  compounds,  excited  on  their  first  announce¬ 
ment  a  large  amount  of  chemical  interest.  Altogether, 
formic  acid  enjoys  a  very  extensive  natural  distribution. 
In  the  vegetable  kingdom  it  occurs  in  the  j  nice  of  the 
stinging  nettle,  in  decaying  pine  needles,  and  as  a  product 
of  the  spontaneous  oxidation  of  turpentine.  In  the  animal 


kingdom  it  has  been  occasionally  recognised  in  human 
blood,  urine,  perspiration,  and  in  the  fluids  of  the  spleen 
and  muscles.  It  also  exists  largely  in  the  juice  of  red  ants 
from  which  it  may  be  obtained  by  simple  distillation,  and 
in  the  corrosive  fluid  of  certain  caterpillars,  &c.  Now, 
by  combining  formic  acid  with  ammonia,  we  obtain  for¬ 
miate  of  ammonia,  which  yields  by  dehydration  that  im¬ 
portant  organic  compound  met  with  in  cherry-laurel  water, 
bitter  almond  emulsion,  &c.,  and  known  as  prussic  acid  or 
cyanide  of  hydrogen,  thus  : — 

Formic  acid.  Ammonia.  Water.  Prussic  acid. 

CH202  +  H3N  -  2H20  =  CHN. 

Moreover,  this  acid  or  a  corresponding  cyanide  may 
nowadays  be  procured,  not  only  from  formic  acid,  but 
by  the  direct  combination  of  carbon,  nitrogen,  and  a 
metal.  Again,  by  oxidising  a  cyanide — that  of  potassium 
CKN,  for  instance — we  obtain  cyanate  of  potassium 
CKNO,  convertible  by  double  decomposition  into  cyanate 
of  ammonia,  which  changes  spontaneously  into  urea,  thus  : 

Ammon,  cyanate.  Urea.  • 

CHNO.H3N  =  CH4N20. 

This  is  the  celebrated  reaction  by  which  urea  was  first  pro¬ 
duced  artificially  by^Wohler  in  1828  ;  but  at  that  time  the 
cyanogen  of  the  cyanide  of  potassium  employed  was 
known  only  as  a  product  of  organic  origin.  You  observe 
that  by  oxidising  formic  acid  we  obtain  carbonic  acid  ;  and 
by  oxidising  the  mon-ammoniated  form  of  formic  acid — 
namely,  prussic  acid — in  presence  of  more  ammonia,  we 
obtain  the  di-ammoniated  form  of  carbonic  acid — namely, 
urea,  which  has  since  been  produced  by  several  other 
artificial  processes. 

The  still  less  oxidised  monocarbon  compounds  belong  to 
the  methyl  sub-group,  and  are,  principally — 

Methyl  compounds. 

J  CH4  or  CH3.H  Methyl  hydride  or  marsh  gas. 

\  CH3C1  or  CH3.C1  Methyl-chloride. 

CH40  or  CH3.HO  Methyl-hydrate  or  wood  spirit. 

CH5N  or  CH3H.2N  Methyl-amine. 

These  four  bodies — the  methyl  varieties  of  hydrogen, 
hydrochloric  acid,  water,  and  ammonia — are  mutually  con¬ 
vertible  by  a  variety  of  processes.  Marsh  gas,  in  addition 
to  its  occurrence  as  the  chief  constituent  of  coal  gas,  as 
the  fire  damp  of  coal  mines,  and  as  the  gas  of  stagnant 
ponds  or  marshes,  has  recently  been  recognised  by  Petten- 
kofer  as  a  normal  ingredient  of  expired  air.  Wood  spirit, 
again,  is  not  only  a  product  of  destructive  distillation,  but 
occurs  in  nature  as  a  constituent  residue  of  the  essential 
oil  of  wintergreen,  thus  : — 

Wintergreen  oil.  Water.  Salicic  acid.  Wood  spirit. 

c8h8o3  +  h2o  =  c7h6o3  +  ch4o 

Among  other  well  known  methyl  compounds  may  be 
mentioned  sarcosine,  kreatine,  caffeine  or  theine,  theobro¬ 
mine,  coniine,  narcotine,  &c.,  &c.  The  production  of 
methylic  from  carbonic  or  formic  compounds  maybe  effected 
in  a  variety  of  ways.  Thus  prussic  acid,  by  hydrogenation, 
yields  methylamine : — 

Prussic  acid.  Hydrogen.  Methylamine. 

CHN  +  H4  =  CH5N 

Formiate  of  barium  is  decomposed  by  heat  with  pro¬ 
duction  of  marsh  gas  ;  thus  : — 

Barium  formiate.  Barium  carb.  Carb.  anhyd.  Marsh  gas. 

2  { CIIBa"  02  =  2CBa"03  +  C02  +  CH4 

Marsh  gas  also  results  from  passing  a  mixture  of  car¬ 
bonic  sulphanhydride  and  sulphuretted  hydrogen  over 
metallic  copper  heated  to  redness,  thus  :  — 

Carb.  sulph.  Hyd.  sulph.  Copper.  Cupr.  sulph.  Marsh  gas. 

CS2  +  2H2S  +  Cu8  =  4Cu2S  +  CH4 

Perhaps  a  still  more  interesting  mode  of  obtaining 
methyl  compounds  consists  in  submitting  disulphide  of 
carbon  to  prolonged  treatment  with  chlorine  gas,  whereby 
it  is  converted  into  perchloride  ol  carbon,  which  by  the 
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continuous  action  of  nascent  hydrogen  yields  the  follow¬ 
ing  series  of  compounds  :- 

Marsh-gas  Dt  i-ivatives. 

C  Cl4  Perchloride  of  carbon. 

CH  Cl3  Chloroform. 

CH2C12  Dichloromethene. 

CH3C1  Chloride  of  methyl. 

CH4  Methene,  or  marsh-gas. 

Thus  among  monocarbon  compounds  of  purely  artificial 
production  we  have  the  following  interesting  bodies,  of 
which  all  save  the  last  occur  naturally  in  the  vegetable  or 
animal  kingdom — namely,  urea,  formic  acid,  prussic  acid, 
methylamine,  marsh  gas,  and  chloroform. 

The  principal  members  of  the  dicarbon  group,  namely, 
alcohol  and  acetic  acid,  together  with  their  respective 
congeners,  are  procurable  from  monocarbon  compounds  by 
a  variety  of  processes.  Thus,  according  to  some  observa¬ 
tions  of  my  own,  on  submitting  a  mixture  of  marsh-gas 
and  carbonic  oxide  to  a  full  red  heat,  acetylene  or  klumene 
is  produced  thus, — 

Marsh-gas.  Carb.  oxide.  Water.  Klumene. 

CH4  +  CO  =  H20  +  C2H2 ; 

and  this  klumene,  when  acted  upon  by  nascent  hydrogen, 
yields  olefiant  gas,  or  ethylene,  thus  : — 

Klumene.  Hydrogen.  Ethylene. 

c2h2  +  h2  =  c2h4 

Now,  olefiant  gas,  as  pointed  out  by  Faraday  and 
Hennell  nearly  fifty  years  ago,  and  as  rediscovered  and 
established  beyond  question  by  Berthelot  within  the  last 
few  years,  is  absorbed  by  oil  of  vitriol,  and  upon  distilling 
the  diluted  acid,  is  liberated  therefrom  in  the  form  of 
alcohol  or  spirit  of  wine,  thus  : — 

Ethylene.  Water.  Alcohol. 

c2h4  +  h2o  =  c2h6o. 

This  production  of  alcohol  from  olefiant  gas,  or  ethy¬ 
lene,  an  important  constituent  of  ordinary  coal  gas,  is  un¬ 
doubtedly,  in  many  points  of  view,  a  result  of  very  great 
interest,  but  as  a  step  in  organic  synthesis  I  think  its 
importance  has  been  somewhat  over-estimated— alcohol 
and  olefiant  gas  being  closely  allied  members  of  the  same 
carbon  group.  However,  Berthelot’s  discovery  of  a  process 
for  obtaining  alcohol  by  purely  inorganic  means  naturally 
achieved  considerable  notoriety,  and  gave  a  great  impetus 
to  the  general  prosecution  of  synthetic  methods.  You 
observe  that  the  alcohol  is  produced  from  olefiant  gas, 
which  is  itself  produced  from  acetylene  or  klumene,  which 
is  itself  produced  from  monocarbon  compounds  of  strictly 
mineral  origin.  But  a  still  more  interesting  way  of  obtain¬ 
ing  acetylene  has  also  been  rediscovered  and  established 
by  Berthelot,  namely,  the  combustion,  so  to  speak,  of 
carbon  in  hydrogen  gas.  When  charcoal  is  burnt  in 
oxygen,  the  heat  evolved  by  the  initial  combination  is  more 
than  sufficient  to  maintain  the  combustion,  and  accord¬ 
ingly  the  piece  of  charcoal  when  once  ignited  continues 
to  burn.  But  in  the  combustion  of  charcoal  in  hydrogen, 
if  it  may  so  be  called,  the  piece  of  charcoal  has  to  be 
maintained  throughout  in  an  intense  state  of  ignition  by 
means  of  the  electric  arc.  When,  for  instance,  the  char¬ 
coal  terminals  of  a  moderately  powerful  battery,  enclosed 
in  a  globe  through  which  a  current  of  dry  hydrogen  is 
passing,  are  approximated  to  each  other  so  as  to  become 
ignited,  as  in  the  ordinary  electric  lamp,  the  hydrogen 
and  ignited  carbon  combine  with  one  another  to  form 
hydride  of  carbon  or  acetylene,  much  in  the  same  way 
that  oxygen  and  ignited  carbon  combine  with  one  another 
to  form  oxide  of  carbon  or  carbanhydride.  But 
oxidation  tends  to  the  separation,  hydrogenation  to  the 
conjunction  of  carbon  atoms  ;  and  accordingly,  by  the 
combustion  of  charcoal  in  oxygen  we  obtain  only  the 
mono-carbon  compound  C02,  whereas  by  its  combustion 
in  hydrogen  we  obtain  the  dicarbon  compound  C2H2, 
which  is  separated  from  the  excess  of  hydrogen  by  trans¬ 
mission  through  an  ammoniacal  solution  of  the  white  or 


inferior  chloride  of  copper,  whereby  it  is  retained  in  the 
form  of  cuprous  acetylide  C2HCu.  This  compound  is 
thrown  down  as  an  abundant  bright  red  precipitate,  and, 
by  treatment  with  warm  hydrochloric  acid,  is  decom¬ 
posed  with  liberation  of  acetylene  gas,  thus  : — 

Cupr-Acetylide.  Chlorhyd.  acid.  Cuprous  chlor.  Acetylene. 

C2HCu  +  HC1  =  CuCl  +  C2H2 

Acetylene  is  characterised  by  the  extreme  luminosity  with 
which  it  burns.  You  observe  the  great  opacity  and  white¬ 
ness  of  its  flame,  and  the  large  amount  of  light  afforded  by 
it  in  proportion  to  its  bulk,  when  compared,  for  instance, 
with  the  flame  of  ordinary  coal  gas,  of  which,  indeed,  acety¬ 
lene  is  a  constituent,  though  only  to  a  small  extent.  Upon 
hydrogenising  his  cuprous  acetylide  by  means  of  zinc  and 
ammonia,  Berthelot  produced  olefiant  gas,  from  which,  by 
indirect  hydration  with  sulphuric  acid,  he  afterwards 
obtained  alcohol,  as  I  have  already  described.  Now, 
among  other  animal  products,  alcohol  occurs  as  a 
residue  of  tyrosine,  a  compound  to  which  I  shall  refer 
more  particularly  in  my  next  lecture  ;  also  in  triethylamine, 
a  constituent  of  the  brine  in  which  herrings  and  other  fish 
have  been  pickled  ;  and,  as  I  have  before  observed,  in 
taurine,  which  is  producible  in  the  following  manner  : — 
Under  certain  circumstances,  the  residues  of  alcohol  and 
sulphuric  acid  combine  with  one  another  to  form  isethionic 
acid,  easily  convertible  into  chlorethyl  sulphurous  acid 
C2H4C1S03,  by  means  of  pentachloride  of  phosphorus. 
This  chloride  is  retransformable  into  its  hydrate  or 
isethionic  acid  C2H4(H0)S03,  by  the  action  of  water, 
while  both  the  chloride  and  the  hydrate  are  transformable 
into  the  amide  or  taurine  C2H4(H2N)S03,*  by  means  of 
of  ammonia,  according  to  the  following  reactions,  the  first 
of  them  due  to  Kolbe,  the  second,  which  is  earliest  in  point 
of  time,  to  Strecker  : — 

Chloride  &  Hydrate.  Taurine  or  Amide. 

C2H4C1S03  +  H(H„N)  =  HC1  +  C2H4(H2N)S03 
C2H4(H0)S03  +  H(H2N)  =  H20  +  C2H4(H2N)S03 

Now,  alcohol  is  procurable  from  acetic  acid  by  the  hydro¬ 
genising  processes  of  Wurtz  and  Mendius,  already  de¬ 
scribed  ;  while  acetic  acid  is  reprocurable  from  alcohol  by 
oxidation,  as  in  the  ordinary  manufacture  of  vinegar.  More¬ 
over,  acetic  acid  C2H402,  may  be  obtained  synthetically 
from  methyl  alcohol  CH40,  by  fixation  of  carbonic  oxide 
CO,  according  to  the  previously  mentioned  general 
methods  ;  and  also  from  disulphide  of  carbon  by  Kolbe’s 
historic  process,  referred  to  in  my  last  lecture.  The 
successive  stages  of  this,  the  earliest  unimpeachable  pro¬ 
cess  for  obtaining  an  organic  compound  by  strictly 
mineral  means,  are  as  follow’s : — Disulphide  of  carbon 
CS2,  is  first  obtained  by  the  combustion  of  charcoal  in 
sulphur  vapour.  When  this  compound  is  acted  upon  by 
chlorine  at  a  high  temperature,  it  is  converted  into  chloride 
of  sulphur  and  chloride  of  carbon  CC14.  Now,  by  trans¬ 
mission  through  red-hot  tubes,  this  last  compound  is 
transformed,  with  evolution  of  chlorine,  into  the  so-called 
sesquichloride  of  carbon,  2CC14  =  Cl2  +  C2C16,  and  even¬ 
tually  into  the  so-called  bichloride  of  carbon  or  tetra- 
chlorethylene,  C2C16  =  Cl2  +  C2C14.  In  the  course  of  his 
examination  of  this  tetrachlorethylene,  Kolbe  observed  that 
by  exposure  to  chlorine  in  presence  of  water,  it  was  decom¬ 
posed  into  a  mixture  of  trichloracetic  and  hydrochloric 
acid,  thus  : — 

Chlor-ethylene.  Water.  Chlorine.  Chlorhyd.  acid.  Chlor-acet.  acid. 

C2C14  +  2H20  +  Cl2  =  3IICI  +  C2HC1302 

Then  by  subjecting  this  trichl or- acetic  acid  to  the  action 
of  nascent  hydrogen,  he  successively  converted  it  into 
dichlor-acetic  acid  C2H2C1202,  monochlor-acetic  acid 
C2H3C102,  and  finally  into  normal  acetic  acid  C2II402, 

*  These  formulae  are  not  meant  tc  express  the  assumed  internal 
molecular  arrangement  of  the  three  bodies,  but  only  their  positively 
ascertained  mutual  relationship. 
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which  thus  resulted  from  the  series  of  transformations  in¬ 
dicated  in  the  table  before  you  :  — 


Acetic  Acid  Synthesis. 


c  s2 
c  ei4 
c9ci4 

C2HC130 

c2h402 


3W2 


Carbon  disulphide. 
Carbon  tetrachloride. 
Tetrachlor-ethylene. 
Trichlor- acetic  acid. 
Acetic  acid. 


The  disulphide  of  carbon,  produced  by  the  direct  com¬ 
bination  of  sulphur  and  carbon,  is  converted,  by  treatment 
with  chlorine,  into  tetrachloride  of  carbon  ;  this,  by  heat¬ 
ing  to  redness,  into  tetrachlor-ethylene  ;  this,  by  the  action 
of  moist  chlorine,  into  trichlor-acetic  acid  ;  and  this,  by 
means  of  nascent  hydrogen,  into  ordinary  acetic  acid. 
By  arresting  the  hydrogenation  at  a  certain  point,  and 
treating  the  so-formed  monochlor-acetic  acid  C2H3C102, 
with  ammonia,  we  obtain  glycocine,  whereas  by  treating 
it  with  methylamine  we  obtain  sarcosine,  which,  in  com¬ 
bination  with  urea,  constitutes  kreatine,  a  compound,  how¬ 
ever,  that  has  not  yet  beeno  btained  artificially. 

Thus,  among  2-carbon  products  of  the  animal  and  vege¬ 
table  kingdom,  that  have  been  obtained  by  strictly  mineral 
processes,  may  be  mentioned  alcohol,  triethvl  amine,  taurine, 
acetic  acid,  glycocine,  sarcosine,  and  last,  though  not  least 
important,  oxalic  acid  ;  which  results  from  the  oxidation 
of  alcohol,  acetic  acid,  and  glycolic  acid,  &c.,  and  is  pro¬ 
ducible  synthetically  from  the  mono-carbon  formic  and 
carbonic  acids. 

By  means  of  the  general  processes  to  which  I  directed 
your  attention  some  time  back,  as  well  as  by  certain 
special  processes,  it  is  easy  to  pass  from  the  2-carbon  to 
the  3 -carbon  group,  upon  which,  however,  we  must  rest 
satisfied  with  bestowing  a  very  cursory  glance.  It  com¬ 
prises  among  its  members  glycerine  C3H803,  the  basic 
principle  of  the  true  fats,  whether  of  vegetable  or  animal 
origin.  Also  lactic  acid  C3H603,  an  important  constituent 
of  the  juice  of  flesh,  and  a  product  of  that  fermentation  of 
grape-sugar  and  milk-sugar  which  is  set  up  by  putrefying 
curd.  We  have  also  the  chief  constituents  of  essential  oil 
of  garlic  or  allyl-sulphide  (C3H5)2S,  and  of  essential  oil  of 
mustard  or  allyl-sulphocyanate  (C3H5)HCNS,  to  be  in¬ 
cluded  in  the  list  of  artificially- produced  members  of  the 
propionic  family. 

Passing  on  to  the  4-carbon  group,  we  have  first  butyric 
acid  C4H8<  ’2,  a  product  of  the  destructive  metamorphosis 
of  sugar,  mannite,  &c.  Combined  with  alcohol  it  forms 
butyric  ether  or  essential  oil  of  pine-apple,  while  combined 
with  glycerine  it  forms  that  constituent  of  ordinary  butter 
which  is  known  as  butyrine.  Butyric  is  readily  con¬ 
vertible  into  succinic  acid  C4H604,  which  bears  to  it  the 
same  relation  that  oxalic  bears  to  acetic  acid,  and  probably 
the  most  frequent  artificial  product  of  the  oxidation  of  fatty 
matters.  Prom  succinic  acid  it  is  easy  to  procure  in  suc¬ 
cession  the  well-known  vegetable  products,  malic  acid 
c4h605,  and  tartaric  acid  C4H606.  The  succinic  and  malic 
acids  are  very  intimately  associated  with,  and  readily  con¬ 
vertible  into,  one  another.  Thus  asparagine  C4H6N203, 
the  crystalline  principle  of  asparagus  and  other  etiolated 
plants,  yields  one  or  other  of  these  acids,  according  to  the 
treatment  to  which  it  is  subjected. 

The  5 -carbon  compounds  of  artificial  origin  are  of  less 
general  interest.  I  may  mention  fousel  oil  or  amyl 
alcohol  C5H12G,  and  valeric  or  valerianic  acid  C5H10O2, 
a  product  originally  obtained  from  essential  oil  of  valerian 
By  combining  amyl-alcohol  with  acetic  acid  we  procure 
the  pear  flavour,  and  by  combining  it  with  valeric  acid 
the  apple  or  quince  flavour  used  in  confectionery,  which 
are  probably  identical  with  the  essential  oils  existing  in 
the  ripe  fruits.  Again,  by  combining  valeric  acid  with 
glycerine  we  produce  valerine,  a  constituent  of  whale  oil. 

Of  the  6-carbon  fatty  compounds  which  have  been 
artificially  obtained,  the  most  interesting  are  caproic  acid 
C6H1202,  and  leucic  acid  CgH1203.  Caproic  acid  is  met 


with  as  a  glyceride  in  goat’s  butter,  while  amido-caproic 
acid  or  leucine  is  an  occasional  constituent  of  human 
urine,  and  a  constant  product  of  the  metamorphosis  of 
glandular  tissue.  Grape  sugar  C6H1206,  mannite  C6H1406, 
and  a  host  of  allied  alimentary  substances  are  also  included 
in  this  group,  though  their  exact  relationship  to  the  typi¬ 
cal  numbers  is  not  as  yet  clearly  established.  Now,  sugar 
has  been  obtained  by  Berthelot  from  glycerine,  which  is 
itself,  as  I  have  said,  obtainable  by  purely  inorganic 
means  ;  so  that,  in  one  sense,  sugar  may  be  added  to  the 
list  of  artificially  produced  organic  compounds.  Still  the 
means  employed  for  effecting  the  conversion  of  the  glyce¬ 
rine — namely,  the  action  of  putrifying  animal  tissue — must 
prevent  our  regarding  the  resultant  sugar  as  being  strictly 
of  inorganic  origin  ;  although  it  is  formed  exclusively  out 
of  the  glycerine,  the  animal  tissue  not  contributing  any 
actual  material  to  its  formation.  However,  if  sugar  has 
not  yet  been  obtained  by  a  satisfactory  process,  the  recent 
formation  of  strictly  allied  bodies,  such  as  the  propyl- 
phycite  of  Carius,  together  with  our  increasing  knowledge 
of  the  metamorphic  relations  of  sugar  itself,  assures  us 
that  an  unexceptionable  means  for  producing  this  important 
alimentary  principle  cannot  much  longer  escape  us. 

The  transformation  of  fatty  into  aromatic  compounds 
has  not  yet  been  accomplished  according  to  any  definite 
reaction  ;  but  both  phenene  CGH6,  and  phenol  or  carbolic 
acid  C6H60,  are  producible  by  transmitting  the  vapour  of 
alcohol  or  fousel  oil  through  red-hot  tubes.  From  the 
former  of  these  bodies  we  readily  obtain  aniline  or  phenyl- 
amine  C61I7N,  which  is  reconvertible  into  both  phenene 
and  phenol. 

The  7-carbon  fatty  acid  and  alcohol  are  usually  obtained 
from  castor  oil.  So*  far  as  I  know,  they  have  not  been 
produced  artificially  from  inorganic  materials,  but  un¬ 
doubtedly  could  be  so  produced  at  any  moment.  With 
the  7-carbon  aromatic  compounds  the  case  is  different. 
By  the  general  processes  already  referred  to,  phenene  has 
been  converted  into  benzoic  acid  C7H602,  by  Harnitzky 
and  Kekule,  and  phenol  into  salicic  acid  C7H603,  by 
Kolbe.  Benzoic  acid  readily  yields  benzoic  aldehyd  or 
essential  oil  of  bitter  almonds,  and  also  glyco-benzoic  or 
hippuric  acid.  Salicic  acid,  again,  is  readily  oxidisable 
into  gallic  acid,  of  which  tannin  constitutes  the  natural 
glucoside,  as  shown  by  the  following  decomposition 

Tannin.  Water.  Glucose.  Gallic  acid. 

C27H22017  +  3H20  =  C6H1206  +  3C7H605 

From  salicic  acid  we  may  also  obtain  methylsalicate  or 
essential  oil  of  wintergreen,  salicic  aldehyd  or  essential 
oil  of  spirea,  and  saligenine  or  salicylic  alcohol,  a  com¬ 
pound  frequently  mentioned  in  my  second  lecture  as  a 
constituent  residue  of  salicine  and  populine— salicine  being, 
indeed,  a  glucoside  of  saligenine,  much  in  the  same  way 
that  tannin  is  a  glucoside  of  gallic  acid,  thus  : — 

Salicine.  Water.  Glucose.  Saligenine. 

c13h18o7  +  h2o  =  c6h12o6  +  c7h8o2. 

Moreover,  tyrosine, — a, very  remarkable  product  of  tissue 
metamorphosis — though  not  yet  produced  from  salicic  acid, 
has  much  the  same  relation  thereto  that  leucine  has  to 
caproic,  and  sarcosine  and  glycocine  have  to  acetic  acid, 
being,  indeed,  the  ethyl-ammoniated  form  of  salicic  acid. 

Another  7-carbon  compound  of  artificial  production,  and 
of  great  interest  in  an  industrial  point  of  view,  is  benzoene, 
or  toluol  C7H8,  which  Fittig  and  Tollens  have  recently 
obtained  from  phenene  or  benzol  C6H6.  Starting  from 
these  two  bodies,  we  may  procure  all  the  so-called  coal- 
tar  colours,  with  the  brilliancy  and  variety  of  which  most 
of  us  are  now  familiar.  The  red  base  or  rosaniline 
C.,0H19N3,  the  violet  base  or  triethylrosaniline  C26H31N3, 
and  the  blue  base  or  triphenylrosaniline  C38H31N3,  being 
producible  in  this  way  from  their  constituent  elements, 
furnish  admirable  illustrations  of  the  constructive  powers 
of  modern  organic  chemistry. 

Thus  have  I  illustrated  to  you  the  mode  in  which 
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chemists  can  nowadays,  without  any  recourse  to  yitality, 
build  up  primary  molecules  containing  as  many  as  seven 
atoms  of  carbon,  either  from  carbonic  acid,  water,  and 
ammonia,  the  materials  out  of  which  living  organisms  con¬ 
struct  identical  or  similar  molecules,  or  else  from  the  elemen¬ 
tary  substances,  carbon,  hydrogen,  oxygen,  and  nitrogen, 
upon  which  living  organisms  can  exert  no  plastic  action  what¬ 
ever.  I  might  even  proceed  further,  but  should  then  be 
obliged  to  depart  from  that  regular  sequence  I  have 
hitherto  followed.  Moreover,  my  object  has  been  rather 
to  illustrate  to  you  the  general  mode  of  procedure  than 
to  make  known  to  you  the  utmost  limits  that  have  as  vet 
been  attained.  Of  the  three  great  classes  of  alimentary 
substances,  the  oleaginous  are  quite,  and  the  saccharine 
almost  within  our  reach.  The  albuminous,  indeed,  are  still 
far  beyond  us  ;  and  no  wonder,  since  their  very  constitu¬ 
tion  is  at  present  not  only  unknown,  but  unsuspected.  In 
their  case,  however,  as  in  that  of  many  other  bodies,  so 
soon  as  we  succeed  in  unravelling  the  mystery  of  their 
natural  composition,  so  soon  may  we  aspire  confidently 
to  the  work  of  their  artificial  reconstruction. 

Only  a  few  words  more,  which  I  will  borrow  from  my 
friend  Dr.  Frankland.  “  It  would  be  difficult,”  said  he. 
“  to  conclude  a  subject  like  the  present  without  some 
notice  of  the  considerations  which  naturally  suggest  them¬ 
selves  regarding  the  possibility  of  economically  replacing 
natural  processes  by  artificial  ones  in  the  formation  of 
organic  compounds.  At  present,  the  possibility  of  doing 
this  only  attains  to  probability  in  the  case  of  rare  and 
exceptional  products  of  animal  and  vegetable  life.  By  no 
processes  at  present  known  could  wre  produce  sugar, 
glycerine,  or  alcohol  from  their  elements  at  one  hundred 
times  their  present  cost,  as  obtained  through  the  agency 
of  vitality.  But,  although  our  present  prospects  of  rival¬ 
ling  vital  processes  in  the  economic  production  of  staple 
organic  compounds,  such  as  those  constituting  the  food  of 
man,  are  exceedingly  slight,  yet  it  would  be  rash  to  pro¬ 
nounce  their  ultimate  realisation  impossible.  It  must  be 
remembered  that  this  branch  of  chemistry  is  as  yet  in  its 
merest  infancy  ;  that  it  has  hitherto  attracted  the  attention 
of  but  few  minds  ;  and  further,  that  many  analogous  substi¬ 
tutes  of  artificial  for  natural  processes  have  been  achieved. 

.  .  .  .  In  such  cases  where  contemporaneous  natural 

agencies  have  been  superseded,  we  have  almost  invariably 
drawn  upon  that  grand  store  of  force  collected  by  the 
plants  of  bygone  ages  and  conserved  in  our  coal-fields.” 


ACADEMY  OF  SCIENCES. 

August  21. 

M.  D amour  presented  a  memoir  “  On  the  Chemical  Com¬ 
position  of  the  Stone  Implements  of  Pre-hist' >ric  Times.” 
In  this  first  part  of  the  memoir  the  author  gives  a  very 
good  account  of  quartz,  agate,  flint,  jaspar,  obsidian,  and 
fibrolite,  all  well-known  substances  that  have  been  em¬ 
ployed  in  the  manufacture  of  stone  implements.  The 
account  of  the  examination  of  the  implements  is  to  come, 
we  suppose,  in  the  next  part. 

M.  Cloez  contributed  a  second  memoir  “  On  the  Oxida¬ 
tion  of  tatty  Vegetable  Oils.”  In  this  memoir  he  treats  of 
the  influence  of  light  and  heat  on  the  oxidation.  The 
author’s  results  are  of  much  interest.  He  exposed  oils  to 
the  air  in  colourless  glass  vessels,  and  also  in  vessels  of 
red,  yellow,  green,  and  blue  glass,  and  also  left  some  oil 
exposed  to  air  in  total  darkness.  After  ten  days’  exposure 
the  increase  of  weight  was  greatest  in  the  colourless  glass 
vessel ;  it  was  rather  less  in  the  blue  glass  ;  was  very  small 
in  the  red,  yellow,  and  green ;  and  no  increase  of  weight 
at  all  was  observed  in  the  oil  exposed  in  the  dark.  Like 
results  were  found  after  twenty  days  ;  but  after  thirty 
days’  exposure  the  results  were  somew'hat  different.  The 
increase  of  weight  was  greater  in  the  coloured  glasses  than 
in  the  uncoloured,  green  showing  the  largest  increase  after 
150  days’  exposure.  It  is  worthy  of  notice  that  poppy 


oil,  after  a  time,  oxidised  faster  in  the  dark  than  when 
exposed  to  coloured  or  white  light.  Oil  heated  in  atmo¬ 
spheric  air  oxidised  much  more  rapidly  than  cold  oil.  The 
oxidation  may  be  accelerated  without  heat  by  adding  some 
oil  already  oxidised. 

M.  Blomstrand  presented  a  “  Note  on  the  Metals  of  the 
Tantalum  Group.”  According  to  the  author,  only  two 
metals  exist  in  this  group,  Niobium  and  Tantalum.  The 
acids  also  are  only  two  in  number,  di-  or  tetratomic  : 
tantalic  acid  Ta02  or  Ta02  and  niobic  acid  Nb02  or  Nb02. 
Hose's  white  hyponiobic  chloride  is  an  oxychloride, 
Nb4C]g03  or  the  double.  Hyponiobic  acid  prepared  by 
the  decomposition  of  the  oxychloride  is  true  niobic  acid, 
Nb02.  Kobell’s  dianic  acid  is,  without  doubt,  niobic  acid, 
either  pure  or  perhaps  mixed  with  a  little  tantalic  acid, 
too  small  in  quantity  to  interfere  with  the  reaction  with 
tin  which  Kobell  considered  characteristic  of  dianium,  and 
which  is  also  common  to  niobium.  The  author  criticises 
M.  Marignac’s  paper  on  the  hyponiobic  compounds,  sug¬ 
gesting  that  the  material  M.  Marignac  experimented  with 
was  not  pure,  tantalum  being  present  with  the  niobium. 
As  we  recently  mentioned,  Blomstrand  has  fixed  the 
equivalent  of  true  niobium  at  39  (Nb  =  78). 

Two  other  papers  we  may  dispose  of  very  shortly.  M. 
Pecholier  writes,  that  the  reason  absinthe  produces  worse 
effects  than  other  alcoholic  drinks  of  equal  strength  is, 
that  the  liquor  is  usually  taken  on  an  empty  stomach. 

M.  Donnet  has  made  a  microscopic  examination  of  rotten 
eggs ,  to  ascertain  whether  the  putrefaction  was  caused  by, 
or  developed,  infusoria.  He  found  no  trace  of  organisms 
at  any  stage  of  the  putrefaction.  This  is  an  important 
fact  for  the  opponents  of  spontaneous  generation. 


NOTICES  OF  BOOKS. 


Diamonds  and  Precious  Stones :  their  History,  Value,  and 
Distinguishing  Characteristics  :  with  Simple  Tests  for 
their  Identification.  By  Harry  Emanuel,  F.R.G.S. 
London:  Hotten.  1865. 

A  complete  account  of  diamonds  and  precious  stones  in 
relation  to  chemistry,  geology,  art,  morals,  and  political 
economy,  would  form  one  of  the  most  interesting  books 
ever  written.  The  author  of  the  work  under  notice  does 
not  pretend  to  anything  so  ambitious  as  this,  and  yet  has 
produced  a  book  of  very  considerable  value.  The  scientific 
account  of  the  several  stones,  indeed,  is  in  most  cases  im¬ 
perfect,  and  in  many  inexact ;  art  is  scarcely  noticed,  and 
the  special  history  is,  we  fear,  not  always  to  be  relied 
upon  ;  but,  in  spite  of  this,  the  general  reader  will  find 
much  that  is  novel  and  interesting,  and  those  who  wish 
for  commercial  information  much  that  is  valuable. 

Diamonds  and  precious  stones  have  in  all  ages  possessed 
a  high  exchangeable  value— not  entirely,  it  would  seem, 
from  their  rarity.  Ancient  superstitions  ascribed  to  certain 
stones  occult  virtues  'which  modern  intelligence  would 
appear  to  not  altogether  discredit.  The  author  of  this 
work,  in  his  evidence  in  the  case  Emanuel  v.  Wilbraham, 
said  that  it  was  customary  in  these  days  for  a  gentleman 
when  engaged  to  present  his  fiancee  with  three  rings,  an 
emerald,  a  ruby,  and  a  diamond.  These,  which  would  at 
first  sight  appear  merely  as  offerings  to  the  lady’s  vanity, 
may  perhaps  have  another  signification.  For  we  learn 
from  this  and  other  books  that  the  emerald  was  regarded 
as  preservative  of  female  chastity,  while  the  ruby  was 
supposed  to  ward  off  evil  company  and  unpleasant  dreams, 
and  the  diamond  was  potent  against  all  sorts  of  poisons. 
Potent  or  not,  diamonds  and  rubies  are  now  of  more  value 
than  they  ever  were,  and,  as  the  author  hopes  in  his 
preface,  this  book  “  will  prove  useful  to  the  merchant  in 
supplying  him  without  trouble  with  the  distinguishing 
characteristics  of  each  gem,  and  to  the  amateur  as  afford¬ 
ing  him  simple  and  easy  means  of  distinguishing  the  false 
from  the  real,  and  the  valuable  from  the  worthless.” 
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But  to  distinguish,  the  false  from  the  real  is  not  always 
so  easy,  as  the  following  story,  which  we  will  quote  for 
the  amusement  of  our  readers,  will  show  : — 

“  A  noble  lady  in  this  country  formerly  possessed  one 
(a  sapphire),  which  is,  perhaps,  the  finest  known.  The 
lady,  however,  sold  it  during  her  lifetime,  and  replaced  it 
by  an  imitation  so  skilfully  made  as  to  deceive  even  the 
jeweller  who  valued  it  for  probate  duty  ;  and  it  Avas  esti¬ 
mated  at  the  value  of  10,000/.,  and  the  legacy  duty  paid 
on  it  by  the  legatee,  who  w*as  doubtless  chagrined  when  he 
discovered  the  deception.”  We  should  think  he  was  ; 
and  it  may  moderate  the  transports  of  some  who  see 
gorgeous  displays  of  jewellery  to  be  infurmed  that  a  hand¬ 
somely  printed  circular  in  our  possession  informs  ladies 
who  have  occasion  to  part  with  their  jewels  for  a  time  that 
imitations  which  defy  detection  will  be  supplied  at  a  cer¬ 
tain  establishment  on  short  notice,  adding  that  “  perfect 
confidence  and  the  utmost  secrecy  may  be  relied  on.” 

But  it  is  time  that  we  betook  ourselves  to  the  scientific 
contents  of  this  book.  We  may  pass  over  the  chapters 
“  On  the  Ideas  of  the  Ancients  Respecting  Precious  Gems/’ 
and  “  On  the  Precious  Stones  Mentioned  in  the  Bible,” 
which  will  have  great  interest  for  the  general  reader,  and 
come  at  once  to  the  account  of  the  diamond,  which  is,  as 
it  ought  to  be,  one  of  the  best  in  the  book.  In  this  we 
find  mentioned  a  form  of  the  diamond  which  is  not  described 
in  chemical  books;  it  is  here  called  “carbonate,  or  diamond 
carbon.”  It  is  found  in  the  province  of  Bahia,  and  occurs 
in  sandstone  apparently  of  the  same  era  as  the  gneiss  and 
syenite  rocks  of  Norway  and  Greenland.  “  Its  hardness 
is  identical  with  that  of  the  diamond,  and  its  specific 
gravity  from  3*012  to  3*416;  some  specimens  show  an 
imperfect  crystalline  structure  of  a  brownish- green,  opaque 
colour  ;  others  of  a  granular  structure,  porous  enough  to 
resemble  pumice-stone,  dense,  very  massive,  and  found 
sometimes  in  lumps  as  large  as  a  walnut.  It  is  extremely 
hard,  in  some  cases  taking  a  polish  equal  to  diamond,  and 
appears  to  be  carbon  imperfectly  crystallised  ;  when  burnt, 
it  leaves  a  residue  of  clay  and  some  other  substances. 

.  .  This  substance  would  appear  to  be  the  connecting- 

link  between  un crystallised  carbon  and  the  diamond,  and 
a  scientific  examination  of  it  might  lead  to  important 
results.” 

There  would  appear  to  be  another  uncrystallised  form 
of  the  diamond  known  as  “  Boart.”  Both  this  and  the 
former  are  crushed  to  powder,  and  used  for  cutting  and 
polishing  other  diamonds,  rubies,  &c. 

The  account  of  the  method  of  splitting,  cutting,  and 
polishing  diamonds  is  very  good  ;  and  here  we  meet  with 
a  description  of  the  “brilliant,”  the  fashionable  form  of 
the  present  day.  “  The  general  form  of  the  rough  diamond 
is  of  two  pyramids  joined  at  the  base  ;  if  a  diamond  is  not 
of  this  form  it  must  be  made  so  by  art ;  and  in  order  to 
produce  the  table  there  must  be  taken  away  from  the  upper 
pyramid  five-eighteenths,  and  from  the  lower  one- 
eighteenth  of  the  total  thickness.  The  upper  or  flat  part 
is  called  the  table,  and  from  thence  to  the  girdle  or  centre 
edge  and  broadest  part  of  the  stone  are  facets,  called  star 
facets  ;  from  the  girdle  to  the  lower  or  pointed  part,  called 
the  culet,  and  which  is  nearly  pointed,  are  facets,  called 
skill  facets.  These  facets  meet  in  the  middle  of  each  side 
of  the  table  and  girdle,  and  also  at  the  corners,  forming 
regular  lozenges  on  the  four  upper  sides  or  corners  of  the 
stone.  The  triangular  facets  on  the  under  side  of  the 
culet  to  the  girdle  must  be  half  as  deep  again  as  the  upper 
or  star  facets.  The  thickness  of  the  stone  should  be  in 
this  proportion  From  the  table  to  the  girdle,  one-third  ; 
and  the  girdle  to  the  culet,  two- thirds  of  the  total  thick¬ 
ness  ;  the  diameter  of  the  table,  four-ninths  of  that  of  the 
girdle  ;  the  culet  one-fifth  of  the  table.  The  girdle  of  the 
stone  should  be  of  the  same  dimensions  as  the  thickness  or 
depth.  A  stone,  if  well  cut,  should  have  a  very  thin  edge 
at  the  girdle ;  and  any  overweight  or  substance  retained 


to  make  a  diamond  heavier  only  detracts  from  its  play  or 
beauty.” 

A  stone  so  cut  and  proportioned,  and  free  from  flaws,  will 
at  the  present  day,  if  of  one  carat  (  =  4  grains),  be  worth 
18/.;  but  if  of  five  carats  weight  it  will  fetch  320 1.  In 
1750  a  diamond  of  five  carats  would,  according  to  Jeffrey, 
have  been  worth  200 1.  “  The  value  of  stones  above  five 

carats  is  not  attempted  to  be  given,  as  it  is  impossible  to 
fix  it  with  accuracy,  this  depending  entirely  on  the 
demand  for  any  particular  size  and  the  supply  in  the 
market.”  Rose-cut  stones  fetch  at  the  present  day  rather 
less  than  brilliants. 

Of  the  other  precious  stones  we  need  not  speak.  The 
chemistry  of  them  will  be  well  known  to  our  readers,  but 
they  will  find  much  interesting  matter  relating  to  them  in 
Mr.  Emanuel’s  book. 

In  an  appendix  to  the  book  the  reader  will  find  a  toler¬ 
ably  complete  list  of  works  relating  to  gems  ;  but  we 
notice  that  neither  here  nor  in  the  body  of  the  book  has 
the  author  referred  to  the  experiments  of  Ebelmen, 
Deville,  Troost,  and  others,  on  the  artificial  formation  of 
precious  stones.  This  may  be  politic  in  a  jeweller,  since 
the  writers  referred  to  suggest  a  day  not  far  distant,  when, 
at  all  events,  rubies,  sapphires,  and  amethysts  may  be 
produced  at  will.  The  day  pleasantly  imagined  by 
Alphonse  Karr,  when  a  philosopher  shall  exhibit  at  the 
Academy  of  Sciences  a  diamond  as  big  as  his  fist,  and 
apologise  for  the  smallness  of  the  specimen,  may  still  be 
distant,  but  nearer,  perhaps,  than  is  generally  supposed. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  August  26. 

In  the  absence  of  any  chemical  or  technical  information 
worth  notice,  nothing,  perhaps,  will  have  more  interest  for 
the  readers  of  the  Chemical  News  than  an  account  of  the 
various  remedies  for  the  cholera  which  the  fear  of  an 
approaching  outbreak  has  brought  to  notice.  It  will  be 
unnecessary  to  preface  the  mention  of  these  with  any 
remarks  on  their  probable  efficiency.  They  come  before 
the  world  stamped  with  the  authority  of  their  writers, 
medical  men,  who  profess,  in  each  instance,  to  have  proved 
the  value  of  the  remedy  recommended,  and  it  will  be  for 
your  medical  readers  to  decide  whether  they  will  put 
the  remedies  to  the  test  or  leave  their  patients  to  Provi¬ 
dence. 

The  first  I  may  mention  is  that  which  Dr.  Ponowski,  of 
St.  Petersburg,  has  published.  It  is  powdered  hellebore, 
veratrum  album,  I  suppose  taken  by  the  nose,  like  snuff. 
This  is  an  infallible  remedy  when  the  patient  sneezes  eight 
or  ten  times  after  a  pinch  ;  but  if  the  patient  does  not 
sneeze  his  case  is  altogether  hopeless. 

The  next  thing  I  may  mention  is  much  more  valuable, 
since  a  preventative  is  better  than  a  cure.  Dr.  Burq  has 
noticed  that  workmen  employed  on  copper  are  never 
attacked  with  cholera,  and  he  accordingly  suggests  the 
employment  of  this  metal  as  a  prophylactic  against,  and 
as  a  remedy  in  case  of  an  attack.  With  the  first  object, 
he  applies  the  metal  externally,  in  the  form  of  a  girdle 
constructed  of  thin  plates  of  copper,  fixed  at  short  inter¬ 
vals  on  an  elastic  band,  so  that  they  may  be  easily  fixed 
round  the  body.  The  metal  must  of  course  be  in  contact 
with  the  skin,  and  the  Doctor  leaves  it  there  until  a  con¬ 
siderable  amount  of  verdigris  is  formed,  which  must  not 
be  disturbed ;  hence,  he  says,  the  wearer  must  bathe  as 
little  as  possible.  A  copper  bandage,  however,  is  trouble¬ 
some,  and  sometimes,  Dr.  Burq  says,  brings  out  an 
eruption,  and  even  causes  sickness.  Should  either  happen 
the  bandage  may  be  discontinued  and  an  ointment  of  ver¬ 
digris,  extract  of  belladonna,  and  lard,  rubbed  under  the 
armpits  and  inside  the  thighs  every  night ;  or,  instead  of 
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this,  bathing  in  a  solution  of  sulphate  of  copper  every 
other  day  might  do.  Besides  using  this  girdle,  it  will  be 
well  to  imbibe  once  a  day,  or  even  twice  if  the  epidemic  is 
very  prevalent,  small  doses  of  acetate  of  copper,  with  a 
little  opium.  In  case  of  an  attack,  the  author  would  use 
all  these  methods  together,  and  lavements  of  sulphate  of 
copper  as  well. 

Another  remedy  suggested  is  carbonic  acid,  which  is  to 
be  injected  into  the  veins. 

A  fourth  writer,  whose  name  also  escapes  me,  has 
written  to  recommend  frictional  electricity.  He  would 
insulate  the  patient,  and  take  sparks  all  down  the  spine 
and  from  the  pit  of  the  stomach. 

Lastly,  M.  Surviron  proposes  to  destroy  at  once  the 
means  of  infection  by  producing  ozone  continuously  on  a 
large  scale  ;  but  the  Academy  has  been  wicked  enough  to 
keep  the  author’s  method  of  getting  ozone  on  a  large 
scale  to  themselves. 


MISCELLANEOUS. 


British  Association.  —  It  is  hardly  necessary  to 
remind  our  readers  that  the  annual  meeting  at  Birming¬ 
ham  commences  on  the  6th  of  this  month.  The  chemical 
section  will  meet  in  the  English  School,  King  Edward’s 
School— President :  Professor  W.  A.  Miller,  M.D.,  F.R.S., 
&c.;  Secretaries:  A.  Vernon  Harcourt,  Esq.,  M.A.,  F.C.S. ; 
Professor  Wanklyn,  F.C.S.  ;  H.  Adkins,  Esq.  ;  and  A. 
Winkler  Wills,  Esq.  We  shall  give  full  reports  of  the 
proceedings  of  this  section.  Authors  wishing  their  papers 
to  be  published  at  length  are  requested  to  forward  them 
as  early  as  possible. 

British  Pharmaceutical  Conference. — The  meet¬ 
ing  for  the  present  year  will  be  held  at  Birmingham,  at 
the  Odd  Fellows’  Hall,  Temple  Street.  It  will  commence 
on  Tuesday,  the  5th  September,  at  10  a.m.,  and  be  con¬ 
tinued  on  Wednesday,  the  6th,  at  the  same  hour,  and  on 
Thursday  and  Friday,  7th  and  8th  September,  at  seven 
o’clock  in  the  evening.  Many  interesting  papers  on  Phar¬ 
maceutical  subjects  are  already  promised,  and  others  will, 
doubtless,  be  sent  in.  A  large  gathering  of  members  is 
expected. 

A  Bival  for  the  Ma^nesinm  Lig'ht. — Mr.  Jas. 

Wilkinson,  of  Chelsea,  has  invented  a  composition  of 
phosphorus,  nitrate  of  potash,  and  “  five  other  powders,” 
which,  when  burnt,  gives  a  light  sufficiently  bright  to 
produce  very  sharp  photographic  pictures. 

Teliuridc  of  Copper. — We  must  add  to  our  report 
of  M.  Becquerel’s  memoir,  at  page  57,  the  remark  of  the 
author  that  telluride  of  copper  is  a  much  more  powerful 
thermo-electric  element  than  sulphide  of  copper. 

AsTgrlutinacive  Tissue. — Dr.  Fort  {Hep.  de  Pharm.) 
suggests  as  a  substitute  for  the  English  isinglass  plaster, 
a  tissue  made  as  follows  : — Take  of  gum  arabic,  selected, 
5  drachms  ;  distilled  water,  8  drachms  ;  glycerin,  a  suffi 
cient  quantity.  Dissolve  the  gum  in  the  water,  and  add 
sufficient  glycerin  to  render  the  mucilage  of  the  consistence 
of  syrup.  This  solution  is  spread  by  means  of  a  brush 
on  one  side  of  thin  glazed  muslin.  The  author  suggests 
this  plaster  as  inodorous,  very  supple,  and  as  not  cracking 
in  winter,  owing  to  the  glycerin  in  its  composition.  It 
adheres  strongly  by  simply  moistening  the  surface,  and  can 
be  easily  removed.  The  author  does  not  say  whether  it  is 
hygroscopic,  or  ill  adapted  for  a  damp  atmosphere. — Am. 
Jour,  of  Pharm. 

Accidental  Poisoning*. — Mr.  Noakes,  a  highly 
respectable  chemist  at  Brighton,  has  been  committed  to 
take  his  trial  for  causing  the  death  of  a  customer  by  dis¬ 
pensing  tincture  of  aconite  instead  of  tincture  of  henbane. 
If  there  can  be  any  consolation  under  such  circumstances, 
it  might  be  found  in  the  circumstance  that  the  victim  in 


this  case  was  a  gentleman,  aged  81,  suffering  from  a 
disease  which  was  likely  to  terminate  his  life  naturally  in 
the  course  of  a  few  days.  It  is  worthy  of  remark  that 
the  mistake  was  made  by  the  principal  of  ihe  establish¬ 
ment,  a  man  of  very  high  character,  and  who  could  not 
be  supposed  to  be  insensible  to  his  own  interests,  and  not 
by  an  assistant  or  apprentice.  Upon  this  matter  we  may 
quote  with  approval  the  following  remarks  from  the  Stan¬ 
dard : — “  There  is  no  more  serious  matter  for  contemplation 
than  medical  ‘  poisoning  by  mistake,’  for  if  the  lives  of 
the  sick  and  the  infirm  are  at  the  disposal  of  one  person 
more  than  another,  that  person  is  the  chemist  and  drug¬ 
gist.  The  physician  prescribes,  but  the  chemist  com¬ 
pounds  ;  and  so  great  is  the  confidence  of  patients  and 
their  friends  in  his  skill  and  businesslike  correctness,  that 
the  drug  or  the  mixture  is  swallowred  fearlessly,  and  wfith 
only  the  wry  face  that  is  as  natural  to  medicine  taking  as 
a  long  face  is  said  to  be  to  grief.  Most  of  us  are,  at 
one  time  or  another,  in  the  hands  of  the  skilled  tradesman 
with  the  bottles  of  tinted  glass  and  the  illuminated  and 
mysterious  diploma  in  his  window,  and  when  the  phial 
comes  from  his  shop  we  drink  from  it  in  perfect  reliance 
on  the  compound  being  correctly  ‘  made  up,’  and  those 
minute  quantities  represented  by  grains  and  scruples  being 
just  to  a  particle.  It  is,  indeed,  upon  this  strong  confi¬ 
dence  placed  in  him,  his  education,  and  his  diploma,  that 
the  druggist  exists  as  the  middleman  between  the  doctor 
and  the  patient.  He  may  know  nothing  of  the  ailment 
his  drugs  are  expected  to  alleviate,  nor  of  the  disease  they 
may  be  asked  to  cure.  He  has  before  him  the  cabalistic 
signs,  the  abbreviated  dog  Latin  of  the  profession,  and  he 
silently  obeys  the  cabala  with  a  neatness  of  hand  and  a 
general  coolness  of  aspect  peculiar  to  the  calm  and  strangely- 
perfumed  region  in  which  his  business  is  transacted.  Habit, 
perhaps,  makes  the  druggist  a  trifle  too  cool  and  confident 
in  some  cases.  He  appears  to  knowhis  jars  and  bottles  by 
the  touch,  just  as  the  compositor  mechanically  selects  from 
the  frame  before  him  the  right  letter  and  puts  it  in  the 
right  place  with  what  ordinary  observers  look  upon  as 
comparative  inattention.  With  the  apothecary’s  weights 
and  measures  the  same  cool  certainty  appears  to  prevail, 
and  when  the  phial  being  filled  or  the  pills  made  up  he 
neatly  envelopes  the  bottle  or  the  box  in  fair  white  paper, 
seals  it,  and  passes  it  over  the  counter,  it  often  occurs  to 
the  recipient  what  a  clean,  steady,  firm-handed  gentleman 
the  chemist  and  druggist  is,  and  how  well  he  answers  to 
the  great  trust  reposed  in  him.  Not  unfrequently  he  has 
to  ‘  make  up  ’  something  from  oral  instruction,  or  even 
from  the  lights  afforded  him  by  an  old  inscription  on  a 
phial.  And  this  he  does  with  the  same  neatness,  the  same 
confidence  in  his  handling  of  the  drugs,  and  with  the  in¬ 
variable  characteristic  cleanliness  of  his  craft.  Now,  let 
it  be  considered  that  this  apothecary  has  life  or  death  in 
his  hands,  that  a  slip  or  a  mistake  may  bring  him  within 
the  reach  of  the  criminal  1  iw,  and  that  very  often  he  has 
to  decipher  handwriting  that  would-  astonish  the  *  blind 
clerk’  at  the  General  Post-office;  and  it  will  be  admitted 
that,  on  the  whole,  the  invalid  public  is  served  well  by  the 
chemist  and  druggist.” 


ANSWERS  TO  CORRESPONDENTS. 


W. — We  do  not  remember  one,  but  will  make  inquiries. 

J.  H. — We  will  keep  the  subject  in  mind. 

J.  C.  F. — Decomposing  lead  soap  (diachylon  plaster)  with  carb  >nate 
of  soda  will  give  you  a  very  pure  oleate  of  soda. 

N. — The  French  grain  is  less  than  the  English.  One  gramme  = 
18-83  French  grains. 

J.  B.,  Devon. — The  application  can  do  no  harm.  It  is  recommended 
in  cases  wlmre  the  cause  of  baldness  is  supposed  to  be  parasitic 
growth  around  the  roots  of  the  hair. 

G.  G.  or  99. — We  must  thank  our  correspondent  again  for  his  com¬ 
munication.  Ashe  states,  some  are  not  errors,  and  most  are  unon- 
portant.  If  the  corrections  were  forwarded  weekly,  we  could  give  a 
list  of  errata. 
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New  Method  of  Estimating  Sulphides, 
by  M.  Verstraet.* 

The  estimation  of  alkaline  sulphides  is  most  important 
in  very  many  industrial  and  commercial  operations. 

In  the  manufacture  of  carbonate  of  soda  by  Leblanc’s 
process,  an  exact  knowledge  of  the  quantity  of  sulphides 
contained  in  the  different  operations  is  required  every 
instant  in  the  direction  of  the  work ;  for  the  quality  and 
whiteness  of  the  salts  almost  always  depend  on  the 
amount  of  sulphides  contained  in  the  rough  soda,  or 
which  is  formed  during  the  lixiviation,  under  the 
influence  of  the  temperature,  and  the  contact  of  the 
soda  with  the  solvent.  An  exact  knowledge  of  the 
amount  of  sulphides  is  in  this  case  absolutely  necessary. 

In  the  estimation  of  sulphides  one  of  the  indispensable 
conditions  is  that  the  process  must  be  simple,  easy,  and 
rapid,  and,  above  all,  readily  intelligible  to  the  super¬ 
intendents,  all  works  not  having  experienced  chemists 
at  their  disposal. 

Several  methods  have  already  been  proposed;  M. 
Lestelle’s  is  the  most  rapid,  which  estimates  the  sulphides 
by  ammoniacal  nitrate  of  silver  in  the  presence  of  enough 
NH3  to  retain  in  solution  all  the  salts  of  silver  except 
the  sulphides.  This  process,  however,  although  quick  and 
easy,  has  its  inconveniences. 

We  have  endeavoured  to  avoid  these  inconveniences 
by  a  process  which  we  believe  may  be  employed  by  any 
foreman  or  intelligent  workman,  and  we  hope  that  our 
expectations  have  been  realised. 

In  the  preparation  of  the  standard  solution,  we  sub¬ 
stitute  copper  for  silver.  The  quantity  of  copper 
required  in  the  estimation  of  the  sulphide  will  evidently 
vary  according  to  the  nature  of  the  sulphide  to  be  ope¬ 
rated  on.  But  suppose  the  question  turns  upon  the 
estimation  of  sulphide  of  sodium. 

As  M.  Pelouze  has  shown  in  an  account  of  his  simple 
and  accurate  method  of  estimating  copper  by  a  solution 
of  sulphide  of  sodium,  the  sulphide  of  copper  produced 
by  the  double  decomposition  which  takes  place  when  a 
solution  of  sulphide  of  sodium  reacts  upon  another  solu¬ 
tion  of  ammoniacal  nitrate  of  copper,  at  a  temperature 
varying  from  50°  to  900,  is  not  the  sulphide  CuS,  corre¬ 
sponding  to  the  monosulphide  of  sodium  NaS,  but  an 
oxysulphide  CuO,5CuS.  To  obtain  an  exact  estimation, 
it  is,  then,  necessary  always  to  operate  at  a  temperature 
varying  from  50°  to  85°;  this  result  may  be  easily 
obtained,  even  during  the  boiling  of  the  liquids,  by  occa¬ 
sionally  replacing  the  ammonia  which  is  driven  off.  If 
the  liquid  is  always  ammoniacal,  the  temperature  will 
not  rise  beyond  750,  as  may  be  easily  verified  by  plung¬ 
ing  the  thermometer  once  or  twice  into  the  liquid. 

Before  preparing  the  standard  solution,  care  must  be 
taken  to  ascertain  that  the  materials  to  be  used  in  its 
composition  be  free  from  impurity.  The  standard  solu¬ 
tion  is  prepared  by  dissolving  9*737  gr.  of  copper  in 
about  40  grammes  of  nitric  acid.  The  solution  freed 
by  the  boiling  from  the  hyponitric  acid  is  mixed  with 
from  180  to  200  grammes  of  ammonia,  and  water  is  then 
added  so  as  to  obtain  a  litre  of  liquid. 

The  copper  should  be  exempt  from  other  metals  ;  it 
should  dissolve  completely  in  nitric  acid,  give  no  pre¬ 
cipitate  with  ammonia,  and,  as  M.  Pelouze  has  shown, 
the  precipitated  oxysulphide  CuO,5CuS,  formed  by 
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making  a  solution  of  nitrate  of  copper  react  while  hot 
upon  a  solution  of  sulphide  of  sodium,  ought  to  have  no 
action  upon  a  small  quantity  of  ammoniacal  nitrate  of 
copper  ;  decolouration  would  show  the  presence  of  other 
metals  in  the  copper. 

Assay  of  Matter  containing’  Sulphide  of  Sodium. 

— The  quantity  of  material  convenient  for  the  experi¬ 
ment  must  necessarily  vary  according  to  the  amount  of 
sulphide  which  it  contains,  and  to  obtain  a  strict  estima¬ 
tion,  the  quantity  should,  if  possible,  be  such  that  a  given 
amount  of  solution  contains  not  more  than  from  o-xo  gr. 
to  o*20  gr.  of  sulphide. 

Suppose  we  take  the  determination  of  sulphide  iri 
rough  soda.  We  take  for  the  experiment  10  grammes 
of  soda,  which  must  be  roughly  pulverised  and  treated 
by  250  cubic  centimetres  of  water ;  leave  it  to  digest  about 
an  hour,  agitating  it  at  times,  to  accelerate  the  solution 
of  soluble  matters.  It  must  be  filtered  to  separate  the 
insoluble  residuum,  and  50  cubic  centimetresof  the  filtered 
liquid,  representing  2  grammes  of  the  rough  soda,  must 
be  taken  for  the  experiment. 

Introduce  these  50  cubic  centimetres  of  solution  into  a 
small  flask  about  150  cubic  centimetres  in  capacity,  and 
add  from  25  to  30  grammes  of  pure  ammonia.  Then 
heat  the  flask  over  a  spirit  lamp  until  it  boils,  which,  on 
account  of  the  ammonia,  will  be  between  500  and  60?. 
Then  add  to  the  boiling  solution,  by  the  aid  of  a  burette 
graduated  and  divided  into  tenths  of  a  cubic  centimetre, 
the  standard  solution  of  ammoniacal  nitrate  of  copper. 
Agitate  and  boil  from  time  to  time,  in  order  to  facilitate 
the  collecting  of  the  deposit  of  the  oxysulphide  of  copper. 
Towards  the  close  of  the  operation  add  the  standard 
solution,  drop  by  drop,  heating  after  each  addition. 
Light  shadows  may  then  be  perceived,  at  first  black, 
afterwards  yellowish,  which  rise  from  the  bottom  of  the 
flask,  and  spread  over  the  whole  liquid.  As  we  near  the 
end  of  the  experiments,  these  shadows  become  lighter 
and  less  coloured,  on  account  of  the  smaller  quantity  of 
sulphide  of  copper  which  they  contain.  As  soon  as  these 
little  shadows  have  completely  disappeared,  the  solution, 
under  the  influence  of  a  drop  of  standard  solution  of 
copper,  takes  a  light  blue  tint.  This  ig  a  sign  of  the 
completion  of  the  experiment.  The  next  thing  is  merely 
to  read  off  the  burette  the  number  of  divisions  of  stan¬ 
dard  solution  employed,  to  know  exactly  the  quantity  of 
sulphide  contained  in  the  rough  soda.  Suppose  it  near 
6*5  cc. ;  as  each  cubic  centimetre  represents  o-oi  gr.  of 
pure,  dry  monosulphide  the  6*5  cc.,  or  the  50  cubic  cen¬ 
timetres  of  solution  of  soda,  representing  2  grammes  of 
matter,  contain  0*065  gr-  °f  sulphide,  equivalent  to  3*25 
per  cent.  Good  sodas  never  contain  more  than  from  0*2 
to  0*4  of  sulphide. 

The  experiment,  we  may  easily  see,  is  just  completed, 
for  after  the  addition  of  the  first  portion  of  the  standard 
solution,  the  liquid  took  a  dirty  green  colour,  and  re¬ 
mained  turbid,  because  of  the  suspension  of  precipitated 
oxysulphide  of  copper  clears  immediately ;  the  sulphide  is 
more  easily  deposited,  and  collects  at  the  bottom  of  the 
flask  in  light  black  flakes. 

With  a  little  practice,  exceedingly  minute  quantities 
of  sulphide  may  be  easily  detected,  even  down  to  about 
o*ooi  gr.  An  experiment  requires  about  ten  minutes. 

Still  more  to  accelerate  and  simplify  the  process,  we 
have  prepared  a  standard  solution  of  sulphide  of  sodium, 
in  such  a  way  that  a  litre  of  this  second  solution  exactly 
saturates  a  litre  of  standard  solution  of  copper.  In  this 
manner  if,  in  any  assay  of  sulphide  of  sodium,  one  has 
gone  beyond  the  stage  of  precipitation  by  adding  too 
much  copper  solution,  it  is  always  easy  to  return  to  the 
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On  a  Process  of  Fractional  Condensation ,  fyc. 


exact  determination,  and  to  correct  the  experiment,  with¬ 
out  re-commencing  it. 

Testing-  of  Sulphide  of  Potassium. — Sulphide  of 
potassium  is  estimated  in  the  same  way  as  sulphide  of 
sodium.  But  instead  of  using  in  the  preparation  of  the 
standard  solution  of  copper  9737  gr.  of  pure  copper, 
only  6*88o  gr.  should  he  employed. 


On  a  Process  of  Fractional  Condensation,  applicable  to 

the  Separation  of  Bodies  having  small  Differences 

between  their  Boiling  Points,  by  C.  M.  Warren. 

{Continued  from  page  100.) 

Having  described  the  apparatus,  I  now  proceed  to 
give  such  details  of  the  method  of  conducting  the  sepa¬ 
rations  as  have  been  found,  in  my  experience,  most  effi¬ 
cient  and  economical  of  time.  In  commencing  with  a 
crude  mixture  of  unknown  liquids,  I  deem  it  advisable 
to  operate  at  once  on  a  tolerably  large  quantity  of  mate¬ 
rial,  especially  if  the  constituents  are  supposed  to  be 
numerous,  and  to  omit  chemical  treatment  till  after  the 
separations  have  so  far  progressed  as  to  indicate  the 
number  and  species  of  bodies  present,  and,  approximately, 
their  several  boiling-points. 

Notwithstanding  the  precautions  taken  to  avoid  loss 
from  evaporation  and  leakage,  I  have  at  times  been  sur¬ 
prised  at  the  large  waste  of  material  which  has  been 
made  apparent  after  a  long  series  of  operations.  When 
it  is  considered,  however,  that  the  time  required  to  make 
a  complete  separation  of  a  very  complex  mixture  of 
liquids  must  necessarily  be  very  protracted,  during  which 
more  or  less  of  evaporation  is  constantly  taking  place, 
it  will  be  a  matter  of  no  surprise  that  the  loss  is  so  con¬ 
siderable.  The  quantity  of  material  required  must 
depend  also  on  the  proportions  in  which  the  various 
constituents  are  contained  in  the  crude  mixture,  and 
upon  their  degree  of  volatility  ;  but  as  these  cannot  be 
known  a  priori,  it  may  suffice  to  make  a  single  preli¬ 
minary  distillation  of  a  portion  of  the  mixture  from  a 
tabulated  retort,  to  ascertain  the  range  of  temperature 
within  which  it  distils,  noting  at  the  same  time  the 
proportions  which  come  over  between  certain  tempera¬ 
tures — as,  for  example,  below  50°  C.,  between  50°  and 
ioo°,  &c.  From  these  data  one  may  judge  pretty  nearly 
of  the  quantity  which  it  will  be  advisable  to  take.  It 
is  evident  that  when  very  volatile  bodies  are  present, 
even  in  considerable  proportion,  a  much  larger  quantity 
would  be  required  than  if  the  material  were  but  slightly 
volatile,  as  the  waste  in  the  former  case  from  evaporation 
would  be  much  greater. 

But  in  many  cases  it  will  be  found  that  highly  volatile 
bodies  are  present  only  in  very  small  proportion— e.g., 
in  viscid  petroleums  like  Rangoon  tar,  and  in  the  pro¬ 
ducts  of  distillation  of  some  species  of  asphalt.  In  such 
cases,  the  requisite  quantity  to  be  operated  upon  to 
obtain  the  most  volatile  constituents  in  sufficient  quan¬ 
tity  for  anything  like  a  complete  study  of  their  chemical 
relations  would  be  extremely  large — too  large  to  be  con¬ 
ducted  in  the  laboratory— and  one  would  have  to  resort  to 
the  manufactory  for  the  first  distillation.  I  have  dwelt 
at  some  length  on  this  point,  having  experienced  the 
disappointment  which  one  feels,  after  months  of  labour, 
on  finding  the  products  insufficient  for  his  requirements, 
when  the  expenditure  of  a  little  more  time,  compara¬ 
tively,  might  have  given  double  the  quantities  obtained. 

In  the  first  series  of  fractioning  I  generally  operate 
on  successive  portions  of  about  one  gallon  each  of  the 
crude  material,  and  take  off  a  fraction  for  every  zo°  C. 
rise  of  temperature  of  the  retort.  These  fractions  are 
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preserved  in  well-stoppered  bottles,  and  each  carefully 
labelled  with  the  temperatures  between  which  it  was 
obtained.  The  fractions  for  each  fresh  portion  of  the 
crude  material  being  collected  between  the  same  limits 
of  temperature,  are  added  to  the  corresponding  products 
from  the  preceding  operations  till  enough  of  the  crude 
material  has  been  taken  to  insure  ultimately  a  sufficiency 
of  the  pure  products. 

In  the  commencement,  not  only  of  this  but  of  all  sub¬ 
sequent  fractionings,  when  the  temperature  to  which  the 
bath  should  be  raised  is  unknown,  I  first  bring  the  liquid 
in  the  retort  into  full  ebullition,  so  that  a  steady  stream 
of  liquid  should  flow  back  from  the  end  of  the  worm 
into  the  retort.  I  then  carefully  raise  the  temperature 
of  the  bath  until  the  vapours  from  the  retort  pass  through 
the  heated  worm  so  freely  that  the  liquid,  in  condensing 
from  them,  shall  drop  with  tolerable  rapidity  into  the 
cold  receiver.  In  order  that  this  dropping  may  be  con¬ 
tinuous,  it  is  necessary  that  the  temperature  of  the  bath 
should  rise  very  gradually  as  the  more  volatile  con¬ 
stituents  of  the  mixture  are  taken  off.  This  is  easily 
effected  by  carefully  regulating  the  flame  under  the  bath. 

It  is  advisable  to  boil  the  retort  as  rapidly  as  possible 
without  choking  the  lower  end  of  the  heated  worm  with 
the  returning  liquid.  As  this  choking  would  give  rise 
to  additional  pressure  in  the  retort,  and  consequently 
occasion  abnormal  elevation  of  the  temperature,  and  pos¬ 
sibly  a  rush  of  liquid  into  the  receiver,  and  thus  intro¬ 
duce  irregularities  in  the  work,  excessive  heat  under  the 
retort  should  be  avoided.  The  first  indication  of  choking 
of  the  wrorm  is  a  partial  or  entire  stoppage  of  the  stream 
of  liquid  which  normally  flows  steadily  from  the  end  of 
the  worm  into  the  retort.  Any  interruption  or  unsteadi¬ 
ness  of  this  flow  would  indicate  too  rapid  ebullition. 

As  a  rule,  other  things  being  equal,  the  greater  the 
difference  between  the  temperature  of  the  bath  and  that 
of  the  retort,  the  slower  the  products  will  come  off,  and 
the  more  effectual  will  be  the  separation.  I  think  it 
possible,  however,  that  the  earlier  fractionings  .may  be 
conducted  so  slowly  that  the  loss  of  time  would  more 
than  counterbalance  what  might  be  gained  by  more 
thorough  separation,  and  that  equally  good  results  may 
be  more  economically  obtained  by  more  frequent  opera¬ 
tions,  somewhat  more  rapidly  conducted. 

A  striking  illustration  of  the  advantage  to  be  gained 
by  this  process  is  presented  by  the  fact  that,  during  the 
first  fractioning  of  a  crude  mixture,  such  as  American 
petroleum  or  coal-tar  naphtha,  for  example,  the  differ¬ 
ence  between  the  temperature  of  the  bath  and  that  of 
the  retort  may  sometimes  be  as  much  as  350  C.,  or  even 
more ;  while,  as  the  products  become  purer,  this  differ¬ 
ence  between  the  temperatures  of  the  bath  and  retort 
proportionally  decreases,  till  finally,  in  operating  on  a 
pure  product,  the  temperature  of  the  bath  must  be 
brought  to  within  a  few  degrees  of  that  of  the  retort,  in 
order  to  bring  the  vapours  through.  But  the  amount  of 
this  difference  is  variable  for  different  bodies  of  equal 
purity. 

These  first  fractionings  must  necessarily  be  quite  arbi¬ 
trary,  for,  as  a  general  rule,  when  operating  on  such 
mixtures  as  those  just  mentioned,  neither  the  ther¬ 
mometer  nor  the  quantities  obtained  for  any  given  range 
of  temperature  will  indicate  any  decided  preponderance 
of  any  one  substance.  On  the  contrary,  the  temperature 
rises  uniformly,  and  about  the  same  quantity  is  generally 
obtained  for  the  same  number  of  degrees  of  temperature 
throughout  the  operation.  In  other  mixtures,  in  which 
certain  bodies  may  seem  to  be  present  in  much  larger 
proportion  than  others,  or  in  which  there  may  be  a 
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greater  difference  between  the  boiling  points  of  the  con¬ 
stituents  than  in  the  cases  referred  to — facts  which 
would  be  indicated  by  the  thermometer  of  the  retort  and 
by  the  relative  quantities  of  the  products  obtained — 
there  might  be  something  gained  by  exercising  discretion 
in  taking  off  fractions  according  to  these  indications. 

In  the  second  series  of  fractioning,  the  first  or  lowest 
fraction  of  the  preceding  series,  which  is  large  enough 
to  operate  upon  by  itself,  is  transferred  to  the  retort, 
and  brought  into  ebullition.  The  temperature  of  the 
bath  is  then  adjusted  as  above  described,  and  the  distil¬ 
lation  continued,  the  fractions  obtained  being  placed  in 
their  appropriate  bottles  until  the  temperature  of  the 
retort  shall  have  risen  to,  or  somewhat  above,  the  point 
at  which  the  second  or  next  succeeding  fraction  of  the 
first  series  may  be  supposed,  or  has  been  found  by  ex¬ 
periment,  to  boil.  This  fraction  is  then  added  to  the 
residue  in  the  retort,  and  the  distillation  is  continued  as 
before.  In  the  same  manner,  I  proceed  with  the  remain¬ 
ing  fractions  of  the  first  series. 

All  subsequent  fractionings  are  similarly  conducted. 
As  the  work  progresses,  however,  the  fractions  are  taken 
for  a  gradually  decreasing  number  of  degrees  of  tem¬ 
perature,  until  finally  it  becomes  necessary,  for  the  attain¬ 
ment  of  absolute  constancy  of  boiling  point,  to  take  off 
a  fraction  for  every  degree,  Centigrade  ;  and  to  continue 
thus  to  operate  on  these  fractions,  each  representing  one 
degree  of  temperature,  until  the  desired  end  is  attained. 

The  operator  will  observe  that,  in  each  series  of  frac¬ 
tions,  in  which  each  fraction  has  been  taken  for  the  same 
range  of  temperature,  the  difference  between  the  boiling 
points  of  any  two  contiguous  fractions  is  nearly  the  same 
as  the  difference  between  any  other  two  contiguous  frac¬ 
tions — in  other  words,  that  the  difference  referred  to 
approximates  to  a  common  difference  throughout  the 
same  series.  Once  ascertained,  this  difference  serves  as 
a  valuable  guide  in  determining  with  sufficient  accuracy 
when  to  add  the  next  fraction  to  the  retort.  By  observ¬ 
ing  this  systematic  course,  irregularities  from  the  im¬ 
proper  mixture  of  products  may  be  avoided,  and  time 
thus  economised. 

After  a  few  series  of  fractionings — sometimes  after 
two  or  three,  variable  in  number,  according  to  the  nature 
or  complication  of  the  mixture — it  will  be  found  that 
some  of  the  fractions  are  considerably  larger  than  others 
for  the  same  range  of  temperature,  indicating  approxi¬ 
mately  the  bd  ing  points  of  the  several  constituents. 
But  fractions  of  constant  boiling  point,  or  those  the 
boiling  points  of  which  cannot  be  sensibly  changed  by 
further  fractional  condensation,  are  not  obtained,  as 
already  mentioned,  till  after  repeated  careful  fractioning 
for  every  degree  of  temperature.  When  fractioning  for 
every  degree,  it  is  important  to  use  every  precaution  to 
protect  the  thermometer  from  external  influences,  and 
to  carefully  apply  the  corrections  for  variations  in  the 
atmospheric  pressure.  This  may  even  be  desirable 
earlier;  but  it  is  of  so  much  importance  in  the  case 
specified,  that,  if  omitted,  the  operator  would  be  liable 
one  day  to  mix  products  which  he  had  separated  the 
day  previous. 

In  this  way  certain  larger  fractions  are  obtained,  which 
are  not  susceptible  of  further  alteration  in  their  boiling 
points  ;  but  there  are  yet  considerable  quantities  of  liquid 
in  the  intermediate  fractions,  which  still  continue  to 
change  more  or  less  in  each  succeeding  operation.  When 
the  fractions  of  constant  boiling  point  have  once  been 
obtained,  if  it  were  not  important  to  test  for  other  bodies 
in  the  intermediate  fractions,  the  operation  might  here 


be  suspended,  provided  the  pure  products  already  ob¬ 
tained  should  be  large  enough  for  the  purposes  required. 

But,  in  my  investigations,  I  have  undertaken  to  prove 
the  negative  as  well  as  the  positive.  I  have  attempted 
to  carry  the  process  of  separation  so  far  that  I  might 
assert  the  absence  of  other  bodies  as  well  as  the  presence 
of  those  obtained;  and  this  clearing  up  of  the  inter¬ 
mediate  fractions  has  generally  been  the  most  tedious 
part  of  the  work.  I  have  continued  to  operate  upon 
these  by  themselves,  until  they  also  have  become  distri¬ 
buted  in  regular  course — no  new  bodies  appearing — 
among  the  fractions  of  constant  boiling  point,  or  to  such 
an  extent  that  the  intermediate  quantities  have  become 
too  small  to  admit  of  further  continuance  of  the  process. 

This  process  has  been  in  constant  use  in  my  laboratory 
during  the  last  three  years.  In  this  time  it  has  been 
applied  in  the  study  of  petroleums,  coal  oils,  the  more 
volatile  parts  of  coal  and  wood  tars,  the  essential  oil  of 
cumin,  commercial  fusel  oil,  from  corn  whiskey,  and 
even  to  mixtures  more  complex  than  either  of  these.  As 
the  result  of  this  long  experience,  I  can  say  that,  as 
regards  bodies  not  decomposed  by  heat  in  distillation,  I 
have  not  yet  found  a  mixture  so  complex  that  it  may 
not  be  resolved  by  this  process  into  its  proximate  con* 
stituents  so  completely  that  these  shall  have  almost  ab¬ 
solutely  constant  boiling  points.  In  repeated  instances, 
even  from  petroleums,  1  have  obtained  these  constituents 
so  pure  that  the  contents  of  an  ordinary  tubulated  retort 
charged  with  one  of  them  has  been  completely  distilled 
off  without  any  essential  change  of  temperature — i.e., 
not  to  the  amount  of  C.,  the  thermometer  frequently 
remaining  absolutely  constant  for  more  than  half  an 
hour — a  constancy  of  boiling  point  not  exceeded  by  that 
of  distilled  water.  This  state  of  purity,  I  think  I  may 
safely  assert,  has  never  before  been  attained  from  such 
mixtures  by  any  system  of  fractional  distillation. 

As  I  shall  soon  be  prepared  to  present  to  the  Academy 
detailed  results  of  the  investigations  above  referred  to, 
I  may  omit  further  allusion  to  them  on  this  occasion. 

I  would  remark,  in  conclusion,  that  it  seems  to  me  not 
improbable  that  this  process  may  ultimately  prove  to  be  of 
great  value  in  the  arts.  It  is  not  too  much  to  anticipate 
that,  whenever  the  various  constituents  of  the  mixtures 
referred  to  shall  have  been  separately  and  thoroughly 
studied  in  a  pure  state,  some  of  them  may  be  found  to 
possess  properties  which  will  give  to  them  great  com¬ 
mercial  value,  sufficient  to  justify  the  expenditure  neces¬ 
sary  to  separate  them  in  large  quantities. 


PHARMACY,  TOXICOLOGY,  &c. 


Cause  of  the  Solidification  of  Balsam  of  Copaiba  by  Lime 
and  Magnesia,  by  M.  Roussin.* 

The  cause  of  the  solidification  of  balsam  of  copaiba  has 
been  until  now  either  unknown  or  unappreciated.  We 
know,  for  example,  that  genuine  balsams  of  the  best 
quality  often  resist  solidification,  whilst  products  of  a 
very  doubtful  quality  rapidly  solidify.  The  following 
experiments,  selected  from  a  larger  series,  seem  to  throw 
some  light  upon  the  question. 

If  balsam  of  copaiba  of  the  very  finest  quality  is  mixed 
with  a  twelfth  part  of  its  weight  of  quicklime  reduced 
to  a  very  fine  powder  (it  is  necessary  to  employ  rich 
lime)  no  sign  of  solidification  takes  place,  and  the  sub¬ 
stances  might  remain  in  contact  for  any  length  of  time 
without  undergoing  any  combination.  If,  into  such  a 
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liquid  combination,  enough  water  to  hydrate  the  quick¬ 
lime  is  incorporated  by  agitation,  the  temperature  be¬ 
comes  considerably  raised,  and  in  a  few  hours  the  entire 
mass  solidifies  into  a  very  homogenous  pill-like  consis¬ 
tence.  The  proportion  of  water  required  is  almost 
exactly  a  third  of  the  lime  employed. 

On  repeating  the  previous  experiment  with  ordinary 
calcined  magnesia,  M.  Roussin  established —  i .  That 
divers  commercial  balsams  of  copaiba  contain  a  consider¬ 
able  proportion  of  water,  which  they  will  lose  if  exposed 
for  a  long  time  under  a  glass  receiver,  enclosing  frag¬ 
ments  of  chloride  of  calcium  or  of  carbonate  of  potash  ; 
2.  That  the  commercial  calcined  magnesia  readily  attracts 
the  moisture  of  the  air,  and,  after  having  been  some  time 
in  a  badly  stopped  vessel,  always  contains  considerable 
quantities  of  water,  sometimes  to  the  extent  of  15  and  20 
per  cent. 

If  a  specimen  of  good  balsam  of  copaiba  is  divided  into 
two  equal  parts,  and  having  properly  dried  the  first 
portion  under  a  receiver,  and  sufficiently  hydrated  the 
other  by  placing  it  in  a  damp  vessel,  each  portion  is  then 
mixed  with  one-sixteenth  its  weight  of  recently  calcined 
magnesia,  the  dried  portion  remains  liquid,  and  the  mag¬ 
nesia  in  great  part  even  sinks  to  the  bottom  of  the  vessel, 
while  the  second  portion,  on  the  contrary,  becomes  a  hard 
mass  of  pillular  consistence. 

The  above  facts  show  the  necessity  of  the  agency  of 
water  in  order  to  bring  about  the  "combination  of  the 
resin  of  the  balsam  of  copaiba  with  the  lime  and  the 
magnesia.  M.  Roussin  purposes  to  develope  these  results 
in  a  more  extended  investigation. 
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Lecture  5. 

Muscular  action  dependent  on  muscular  metamorphosis _ 

Theoretic  oxidation  of  muscle  into  one  proportion  of  urea 
and  seven  of  carbonic  acid — Practical  results — Dynamic 
value  of  muscle  oxidaticm — Quantities  of  heat  producible 
by  combustion  of  hydrogen  and  carbon — Difference  between 
quantity  and  intensity  of  heat — Unit  of  heat  equivalent  to 
430  kilogram-metres  of  motion  —  Quantities  of  motion 

producible  by  combustion  of  hydrogen  and  carbon _ 

Economy  of  muscle  as  a  motive  exponent  of  combustion _ 

Reciprocity  of  heat  a?id  motion  in  muscular  action  — 
Muscular  force  traceable  to  the  sun — Amount  of  force 
derivable  from  muscle  proportional  to  degree  of  its  oxida¬ 
tion — Imperfect  knowledge  of  natural  process  of  oxidation 
—  Artificial  oxidation  of  muscle — Nature  of  intermediate 

products — Relations  of  aldehydes  and  nitriles  to  acids _ 

himple  constitution  of  acids  obtained  by  muscle  oxidation 

■ — Production  of  both  fatty  and  aromatic  compounds _ 

Natural  occurrence  of  leucine  and  tyrosine — Their  for¬ 
mation  by  indirect  oxidation  of  nitrogeneous  tissue _ 

Leucine  the  most  elaborate  of  fatty,  and  tyrosine  of 
aromatic  animal  products -  Constitution  and  analogies  of 
leucine — Probable  constitution  of  tyrosine— Its  relation 
to  hippuric  acid.  * 

That  muscular  exertion  is  dependent  on  muscular  meta¬ 
morphosis  or  oxidation  is  a  subject  rather  for  the  physio¬ 
logist  than  the  chemist  to  dilate  upon.  Perhaps,  however 
I  may  be  permitted  to  remind  you  of  such  observations  as 
the  folio  wing — that  a  free  supply  of  thoroughly  oxygenated 
arterial  blood  is  essential  for  complete  well-developed 
muscular  action  \  that  the  volume  of  oxygen  contained  in 


blood  which  has  circulated  through  a  muscle  in  action  is 
less  than  one-fourth  of  that  contained  in  blood  which  has 
traversed  a  muscle  at  rest,  while  there  is  a  corresponding 
increase,  not  of  course  an  equal  increase,  in  the  volume  of 
its  carbonic  acid ;  that  the  irritability  of  muscular  fibre 
out  of  the  body  is  arrested  by  its  removal  from  oxygen, 
and  again  manifested  on  its  re* exposure  thereto  ;  and 
lastly,  that  other  things  being  equal,  the  amount  of  urea 
excreted  by  the  kidneys,  and  of  carbonic  acid  excreted  by 
the  lungs,  is  proportionate  to  the  muscular  activity  of  the 
individual.  Seeing,  then,  that  muscular  exertion  is  really 
dependent  upon  muscular  oxidation,  we  have  to  consider 
what  should  be  the  products,  and  what  the  value  of  its 
oxidation. 

Unfortunately,  the  precise  molecular  formula — the  exact 
chemical  constitution — of  muscle  is  at  present  unknown. 
But  in  muscle,  as  in  all  the  albuminoid  class  of  bodies,  we 
do  knoAV  the  ratio  in  which  the  constituent  carbon  and 
nitrogen  stand  to  one  another.  Thus  it  is  established 
beyond  all  question  that  the  ratio  of  the  number  of  atoms 
of  carbon  to  the  number  of  the  atoms  of  nitrogen  in  muscle 
is  as  nearly  as  possible,  if  not  quite  exactly,  four  to  one. 
In  the  most  minute  fragment  of  muscle,  then,  for  every 
single  atomic  proportion  of  nitrogen  there  are  four  atomic 
proportions  of  carbon,  thus  :  — 

4  Carbon  to  1  Nitrogen. 

It  will  be  more  convenient,  however,  to  express  this  ratio 
by  the  doubles  of  the  above  numbers,  so  that,  instead  of 
four  to  one,  we  will  adopt  eight  to  two,  as  our  expression 
of  the  atomic  ratio  of  carbon  to  hydrogen  in  every  particle 
of  muscle  : — 

8  Carbon  to  2  Nitrogen. 

Admitting,  as  a  result  of  its  ultimate  metamorphosis,  that 
the  whole  of  the  nitrogen  of  muscle  is  converted  into  urea, 
let  us  first  consider  what  proportion  of  its  carbon  of 
muscle  must  be  associated  with  this  nitrogen,  and  what 
proportion  be  left  for  excretion  in  the  form  of  carbonic 
acid.  Now,  although  the  molecular  constitution  of  muscle 
is  undetermined,  that  of  urea  is  perfectly  definite.* 
As  shown  b)r  its  formula,  CH4N20,  the  molecule  of  urea 
consists  of  one  atom  of  carbon,  four  atoms  of  hydrogen, 
two  atoms  of  nitrogen,  and  one  atom  of  oxygen.  In  other 
words,  leaving  out  of  consideration  its  hydrogen  and 
oxygen,  the  atomic  ratio  of  carbon  to  nitrogen  in  urea  is 
as  one  to  two.  Accordingly,  every  two  atoms  of  nitrogen 
in  urea  have  one  atom  of  carbon  associated  with  them  ;  so 
that  if  we  take  the  two  proportions  of  nitrogen  existing  in 
muscle  and  add  thereto  the  one  proportion  of  carbon 
necessary  to  form  urea,  we  shall  have  seven  proportions 
of  carbon  left  for  conversion  into  carbonic  acid,  thus  :  — 
r,  ,  f  i-Carbon 

7-Caebon  to  i  2~Nitrogen. 

The  theoretical  result,  then,  of  the  complete  oxidation 
of  muscle  is  the  appearance  of  one-eighth  of  its  carbon  in 
the  form  of  urea,  and  of  seven-eighths  of  its  carbon  in  the 
form  of  carbonic  acid. 

Now,  let  us  see  what  is  the  actual  result.  We  have  two 
series  of  experiments  made  by  Bischof  and  Yoit,  and 
Pettenkofer  and  Yoit  respectively,  in  which  lean  dogs  were 
fed  exclusively  upon  a  moderate  diet  of  flesh.  In  the  first 
series  of  experiments  a  small  proportion  of  fat  left  in  the 
flesh  wTas  duly  allowed  for  ;  while  in  the  second  series  of 
experiments  the  fat  was  entirely  removed.  The  general 
results  of  these  two  series  of  experiments  are  shown 
below  : — 


C.  of  carb.  acid. 

C.  of  urea. 

7’29  to 

1 

Bischof  and  Yoit. 

6*85  to 

1 

Pettenkofer  and  Yoit. 

7*0 7  to 

1 

Mean. 

*  This  mode  of  viewing  the  relationship  of  muscle  to  urea  and 
carbonic  acid  was  suggested  by  Dr.  Lyon  Playfair’s .  essay  “  On  the 
Food  of  Man  in  Relation  to  his  Useful  Work,”  to  which  I  am  other¬ 
wise  much  indebted  in  the  early  part  of  this  lecture. 
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Thus  the  ratio  of  carbon  excreted  in  the  form  of  carbonic 
acid  to  carbon  excreted  in  the  form  of  urea  was  as  7-29 
to  1  in  the  first  series  of  experiments,  as  6*85  to  x  in  the 
second  series,  and  as  7*07  to  1  in  the  mean  of  the  two. 
Theoretically,  then,  the  ratio  of  carbon  in  carbonic  acid 
to  carbon  in  urea  is  as  7  to  1  ;  experimentally  it  is  found 
to  be  as  7-07  to  1 — a  striking  mutual  corroboration  of  the 
two  methods  of  calculation  and  research. 

With  regard  to  the  dynamic  value  of  muscle  oxida¬ 
tion,  I  told  you  in  my  last  lecture  that  by  the  separa¬ 
tion  of  oxygen  from  carbo-hydrogen  a  certain  amount  of 
heat  force  wras  absorbed  and  rendered  latent  in  the 
separated  bodies,  which,  by  the  re-combination  of  these 
bodies,  was  again  liberated  and  rendered  sensible.  Now, 
wre  find  that  in  all  re- combinations  of  separated  con¬ 
stituents,  the  quantity  of  heat  evolved  is  perfectly  definite 
and  invariable.  Confining  our  attention  to  hydrogen,  and 
speaking  in  round  numbers,  we  may  say  that  the  heat 
evolved  by  burning  a  cubic  foot  of  hydrogen — that  is,  by 
combining  a  cubic  foot  of  hydrogen  with  half  a  cubic  foot 
of  oxygen — will  raise  the  temperature  of  5^  cubic  feet 
of  water  one  degree  Fahrenheit ;  or  that  the  heat  of  burn¬ 
ing  hydrogen  is  capable  of  raising  the  temperature  of  5^ 
times  its  bulk  of  water  one  degree.  But  we  know  that 
the  quantity  of  matter  in  a  body  is  proportionate  to  its 
weight,  and  accordingly  we  get  a  much  better  idea  of  the 
amountof  heat  developed,  by  comparing  the  items  gravime- 
trically  rather  than  volumetrically.  Thus  we  find  that  the 
combustion  of  one  part  by  weight  of  hydrogen  will  evolve 
an  amount  of  heat  sufficient  to  raise  the  temperature  of 
more  than  60,000  parts  of  water  one  degree  Fahren¬ 
heit,  or  34,000  parts  of  water  one  degree  centigrade. 
Now,  in  comparing  the  amounts  of  heat  given  out  by  the 
combustion  of  different  substances,  it  is  convenient  to  have 
some  definite  standard  of  comparison ;  and  the  usual 
continental  standard  is  altogether,  perhaps,  the  most  con¬ 
venient.  According  to  this  standard,  the  amount  of  heat 
given  out  by  one  kilogramme  of  water  in  cooling  one 
degree  centigrade,  or,  of  course,  the  amount  of  heat 
absorbed  by  one  kilogramme  of  water  in  rising  one  degree 
centigrade  is  called  the  unit  of  heat.  We  find,  then,  that 
when  one  gramme  of  hydrogen  gas  is  burned  into  water  it 
gives  out  34  units  of  heat ;  or  it  will  raise  the  temperature 
of  34  kilogrammes — that  is,  34,000  times  its  own  weight 
— of  water  one  degree  centigrade. 

Turning  our  attention  to  carbon,  we  find  that  one 
gramme  of  carbon,  in  being  oxidised  or  burned  into 
carbonic  anhydride,  gives  out  8  units  of  heat,  or  will 
raise  the  temperature  of  8  kilogrammes  —  that  is  to 
say,  8000  times  its  own  weight — of  water  one  degree. 
Now,  the  quantity  of  heat  evolved  during  the  oxidation 
of  a  given  w’eight  of  hydrogen,  carbon,  or  any  other  com¬ 
bustible,  is  perfectly  independent  of  the  rapidity  or  slow¬ 
ness  of  the  action.  Provided  only  that  the  same  products 
are  formed,  the  same  amount  of  heat  is  liberated  in  their 
production,  whether  it  takes  place  rapidly  or  slowly, 
violently  or  gradually.  It  is  only  the  intensity  of  the 
heat,  and  not  its  quantity,  which  varies  with  the  rapidity 
of  the  combination.  AVhen  a  stout  piece  of  iron  rusts  in 
the  air  we  get  oxide  of  iron  produced  as  the  result  of  the 
slow  burning  of  the  metal,  but  there  is  no  obvious  rise  of 
temperature  !  On  the  other  hand,  when  a  piece  of  iron 
wire  is  burned  in  oxygen  gas,  we  have  a  brilliant  com¬ 
bustion,  with  an  intense  development  of  heat.  In  reality, 
the  products  formed  in  these  two  cases  are  not  identical, 
but  only  allied.  Assuming  them,  however,  to  be  identical, 
the  amount  of  heat  given  out  iu  the  rapid  burning  of  the 
metal  would  be  identical  with  that  given  out  during  its 
slow  rusting.  The  difference  is  merely  that  in  the  one 
case  all  the  heat  is  given  out  in  the  course  of  a  few 
seconds,  that  there  is  a  great  quantity  of  heat  produced  in 
a  short  time ;  while  in  the  other  case  this  same  quantity  of 
heat  is  developed  only  during  a  long  series  of  years.  As 
a  matter  of  fact,  the  quantity  of  heat  evolved  by  the  slow 


rusting  of  a  given  weight  of  iron  is  considerably  greater 
than  that  evolved  by  its  rapid  combustion  in  oxygen,  the 
resulting  compound  being  not  only  more  highly  oxidised, 
but  in  a  state  of  hydration,  or  combination  with  solid  water. 

I  may  illustrate  this  to  you  by  a  very  ordinary  experiment. 
When  a  plate  of  copper  is  immersed  in  a  jar  of  chlorine 
gas,  for  instance,  the  chlorine  gradually  combines  with  the 
metal,  and  there  is  no  evident  rise  of  temperature  ;  but 
when  very  thin  copper  leaf  is  immersed  in  chlorine  gas, 
the  combination  takes  place  instantaneously,  with  evolu¬ 
tion  of  sufficient  heat  to  render  the  leaf  luminous — with 
vivid  combustion,  in  fact— as  you  perceive.  Now,  the 
amount  of  heat  given  out  under  these  opposite  circum¬ 
stances  is  identical ;  the  only  difference  is  in  its  intensity 
— in  the  quantity  of  heat  associated  with  a  given  quantity 
of  matter  at  a  given  moment.  In  the  last  case,  the  action 
being  instantaneous,  and  the  quantity  of  matter  to  be  heated 
very  small,  we  have  wrhat  we  call  an  intense  heat — that  is, 
the  momentary  association  of  a  large  quantity  of  heat  with 
a  small  quantity  of  matter  ;  whereas  in  the  other  case,  the 
action  being  gradual,  the  development  of  heat  is  likewise 
gradual,  spread  over  a  long  period  of  time,  and  asso¬ 
ciated  with  a  large  quantity  of  matter  ;  the  increased  tem¬ 
perature  of  wdiich  is,  therefore,  at  no  one  moment  very 
perceptible.  The  terms  quantity  and  intensity  of  heat  are 
strictly  analogous  to  the  terms  quantity  and  velocity  of 
motion.  In  a  pound  weight  of  iron  raised  to  iooo° — the 
melting  point  of  silver, —or  ten  pounds  weight  raised  to 
ioo° — the  boiling  point  of  water, -^the  quantity  of  heat 
capable  of  being  imparted — say,  to  a  gallon  of  cold  wrater 
— is  substantially  the  same,  though  the  intensity  of  the 
heat  is  ten  times  as  great  in  the  one  case  as  the  other ; 
just  as  the  quantity  of  motion  is  the  same  in  a  pound 
weight  moving  at  the  rate  of  1000  feet,  or  a  ten  pound 
weight  moving  at  the  rate  of  100  feet  per  second,  although 
the  velocity  of  motion  is  ten  times  as  great  in  the  one  case 
as  the  other.  We  come,  then,  to  this  conclusion — that 
chemical  action,  whether  rapid  or  slow,  provided  only  that 
the  same  substances  react  and  the  same  products  result, 
always  furnishes  the  same  amount  of  heat. 

Now,  let  ns  apply  this  to  hydrogen,  one  of  the  fuel  con¬ 
stituents  burnt  in  our  tissues.  If  we  inflame  a  mixture 
of  oxygen  and  hydrogen  gases,  the  combination  and  evolu¬ 
tion  of  heat  being  alike  instantaneous,  we  obtain  the  most 
intense  degree  of  heat  capable  of  being  produced  by  direct 
chemical  action.  On  the  other  hand,  if  we  take  the 
same  mixture  of  oxygen  andJ  hydrogen  gases,  and  cause 
them  to  unite  slowly  by  means  of  spongy  platinum,  the 
oxidation  is  spread  over  a  considerable  period  of  time, 
and,  the  heat  being  developed  during  a  period  of  many 
minutes,  there  is  no  great  manifestation  of  temperature  at 
any  one  instant.  The  quantity  of  heat  is,  however,  the 
same  in  both  cases.  One  gramme  of  hydrogen  in  com¬ 
bining  with  oxygen,  whether  quickly  or  slowly,  will  always 
evolve  34  units  of  heat ;  and  one  gramme  of  carbon  in 
combining  with  oxygen,  whether  quickly  or  slowly,  will 
always  evolve  8  units  of  heat.  The  slow  oxidation  of  so 
much  carbon  and  hydrogen  in  the  human  body  will  always 
produce  its  due  amount  of  heat,  or  an  equivalent  in  some 
other  form  of  energy  ;  for  while  the  latent  force  liberated 
in  the  combustion  of  the  carbon  and  hydrogen  of  fat  is 
expressed  solely  in  the  form  of  heat,  the  combustion  of  an 
equal  quantity  of  the  carbon  and  hydrogen  of  voluntary 
muscle  is  expressed  chiefly  in  the  form  of  motion.  You 
may  remember  that  I  referred  in  my  last  lecture  to  the 
equivalency  subsisting  between  heat  and  motion — to  the 
circumstance  that  so  much  heat  was  convertible  into  so 
much  motion.  Accordingly,  when  we  burn  hydrogen  or 
carbon,  instead  of  getting  the  heat  force  which  was  exerted 
in  separating  them  from  oxygen  remanifested  in  the  form 
of  heat,  under  certain  circumstances  wre  get  it  manifested 
in  the  form  of  motion. 

Let  us  next  consider  what  are  the  quantitative  relations 
subsisting  between  he^t  and  motion.  We  have  taken  as 
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our  unit  of  heat  the  quantity  of  heat  absorbed  or  evolved 
by  one  gramme  of  water  in  rising  or  falling  through  one 
centigrade  degree  of  temperature.  Now,  this  is  found  by 
experiment  to  be  the  exact  quantity  of  heat  generated  by 
collision  with  the  earth  of  a  kilogramme  weight  falling 
from  a  height  of  430  metres.  The  mechanical  force,  then, 
of  a  kilogramme  weight  which  has  fallen  through  430 
metres,  or,  in  other  words,  the  mechanical  force  necessary 
to  lift  a  kilogramme  weight  to  the  height  of  430  metres, 
is  equal  to,  interchangeable  for,  and  convertible  into  the 
heat  force  evolved  or  absorbed  by  a  kilogramme  of  water 
in  changing  its  temperature  one  degree.  Or  the  arrest  of 
one  unit  of  motion  would  raise  the  temperature  of  a 
kilogramme  of  water  at  zero  1  degree,  and  conversely, 
the  absorption  of  one  unit  of  heat  would  lift  a  kilo¬ 
gramme  weight  to  the  height  of  430  metres.  Of  course, 
the  force  necessary  to  lift  1  kilo,  through  430  metres, 
or  10  kilos,  through  43  metres,  or  430  kilos,  through 
1  metre,  is  the  same  ;  whence  it  is  convenient  to  apply 
the  expression  kilogram-metre  to  the  product  of  the 
kilos,  lifted  into  the  metres  of  height,  and  to  say  that 
the  heat  evolved  by  the  cooling  of  a  kilogramme  of  water 
one  degree  is  equal  to  430  kilogram-metres  of  motion,  and 
vice  versa.  Or  we  may  adopt  Mr.  Joule’s  original  standard, 
and  say  that  the  heat  evolved  by  the  cooling  of  a  pound 
of  water  one  degree  Fahrenheit  is  equal  to  772  foot-pounds 
of  motion. 

#  The  applicability  of  these  considerations  to  the  combus¬ 
tions  of  hydrogen  and  carbon  taking  place  in  the  animal 
body  is  obvious.  We  have  said  that  the  combustion  of 
1 ;  gramme  of  hydrogen  evolves  34  units  of  heat,  and 
that  a  unit  of  heat  is  equal  to  430  kilogram-metres  of 
motion  ;  so  that  the  combustion  of  1  gramme  of  hydrogen 
will  produce  34x430=  14,600  kilogram-metres  of  motion; 
or  will  serve  to  lift  1  kilogramme  weight  through  14,600 
metres  of  height,  or  14,600  kilogrammes  through  1  metre 
of  height,  &c.,  &c.  Similarly,  the  combustion  of  1  gramme 
of  carbon  will  suffice  to  produce  344.0  kilogram-metres  of 
motion,  thus :  — 

One  gramme  Kilogram-metres 

burnt.  of  motion. 

Hydrogen  34  x  430  =  14,600 

Carbon  8  x  430  =  3,440 

In  this  way,  then,  we  can  form  some  idea  of  the 
mechanical  power  generated,  or  quantity  of  motion  pro¬ 
ducible,  by  the  combustion  of  the  hydrogen  and  carbon  of 
our  muscles  into  water,  and  carbonic  acid  or  urea  respec- 
tively.f  Our  knowledge  of  the  intimate  constitution  of 
muscle  is,  however,  too  imperfect  to  allow  of  our  estimat¬ 
ing  the  amount  of  motion  producible  by  its  oxidation  with 
any  degree  of  exactitude  ;  but,  as  the  result  of  a  rough 
calculation,  it  may  be  taken  that  the  combustion  of  the 
unburnt  carbo-hydrogenof  one  gramme  of  dry  muscle,  free 
from  fat,  is  capable  of  furnishing  1950  kilogram-metres 
of  motion,  or  will  suffice  to  lift  1950  kilogrammes  to 
the  height  of  1  metre.  J 

t  The  heat  produced  by  the  conversion  of  carbon  into  urea  is 
doubtless  that  producible  by  its  conversion  into  carbonic  anhydride 
CO2,  and  not  merely  that  producible  by  its  conversion  into  carbonic 
oxide  CO,  as  sometimes  represented 

X  Assuming  for  muscle  the  formula  C12H19N3O4  x6,  and  sub¬ 
tracting  all  the  oxygen  and  nitrogen,  with  the  necessary  hydrogen, 
in  the  forms  ot  water  and  ammonia,  so  as  to  leave  a  residue  of 
Ci  2H2  x6,  269  grammes  of  muscle  would  leave  144  grammes  of  carbon 
and  2  grammes  of  hydrogen  for  oxidation,  which  should  furnish 
524,560  kilo-gram -metres  of  motion,  thus : — 

Grammes.  Kilogram-metres. 


Carbon  .  .  .  144  x  3 ,440  =  495,360 

Hydrogen  .  .  2  x  14,600  =  29,200 


Hence  one  gramme  of  muscle  should  furnish  524,560-4-269-1590  kilo¬ 
gram-metres  of  motion.  Accepting  this  result,  it  would  follow  from 
the  experimental  determinations  of  Valentin  and  Pousseuille,  and 
the  calculations  of  Mayer,  who,  together  with  Mr.  Joule,  is  the’great 
apostle  of  energetics,  that  the  entire  substance  of  the  ventricles 
would  be  consumed  in  maintaining  little  more  than  two  days’  work  of 
the  heart.  Of  course  some  of  the  data  on  which  this  calculation  is 
based  are  but  very  roughly  approximative. 


Now,  although  the  ratio  of  the  amount  of  motion 
actually  produced  to  that  theoretically  producible  by  the 
combustion  of  a  given  weight  of  muscle,  has  not,  I  believe, 
been  satisfactorily  ascertained,  this  much  is  certain, — that 
muscular  tissue  is,  without  exception,  by  far  the  most 
perfect  of  machines  for  manifesting  the  force  liberated  by 
chemical  action  in  the  form  of  motion.  No  artificial 
contrivance  with  which  we  are  acquainted  is  at  all  compar¬ 
able  to  it  in  economy — that  is  to  say,  in  the  proportion  of 
mechanical  work  performed  to  the  total  force  liberated.  The 
steam-engine,  for  instance,  is  an  artificial  machine,  ex¬ 
pressly  intended  for  the  conversion  of  chemical  force  into 
motion.  Heat  is  generated  in  the  boiler-furnace  by  a  com¬ 
bination  of  the  carbo-hydrogen  of  the  coal  with  the 
oxygen  of  the  air,  but  only  a  certain  amount  of  this  heat  is 
absorbed  in  the  evaporated  water,  and  then  only  a  certain 
amount  of  the  heat  so  absorbed  is  translated  into  motion. 
Nowit  appears  that  by  burning,  or  consuming,  or  oxidating 
a  given  weight  of  muscle  in  our  bodies,  we  obtain  a 
quantity  of  available  motive  force  which  would  require 
for  its  production  the  combustion  of  at  least  five  or  six 
times  its  weight  of  coal  in  the  most  perfect  steam-engine 
that  ever  was  constructed. 

The  superior  economy  of  muscle  over  any  artificial  con¬ 
trivance,  as  a  motive  machine,  seems  to  depend  in  great 
measure  upon  the  circumstance  of  the  force  liberated  by 
its  oxidation  being  expressed  directly  in  motion,  instead  of 
first  appearing  in  some  intermediate  form  of  energy.  Thus, 
in  a  steam-engine,  the  immediate  effect  of  the  oxidation  is 
not  motion,  but  heat,  some  of  which  eventually  or  inter¬ 
mediately  appears  as  external  motion.  In  this  case,  the 
combination  produces  heat,  and  the  heat  is  afterwards 
transformed  into  motion ;  whereas,  in  muscular  tissue,  the 
the  combination  first  produces  motion,  which  is  after¬ 
wards,  in  many  cases,  transformed  into  heat.  The  force 
liberated  by  the  combustion  of  the  muscular  fibre  of  the 
heart,  for  instance,  is  expressed  directly  in  the  contraction 
of  its  ventricles,  and  the  consequent  propulsion  of  the 
blood  through  the  greater  and  less  circulations.  But  by 
the  time  the  blood  gets  back  to  the  heart,  it  has  given  up 
all  its  motion,  and  requires  to  be  again  propelled  by  another 
contraction  of  the  ventricles,  and  so  on.  Now,  what 
becomes  of  the  motion  received  by  the  blood  at  each 
contraction  ?  It  appears  in  the  form  of  heat.  The 
blood  circulating  through  the  vessels  and  capillaries  under¬ 
goes  a  certain  amount  of  friction.  It  is  brought  to  a  state 
of  rest  gradually  by  the  hindrance  to  its  motion,  just  as 
a  bullet  is  brought  to  rest  suddenly  by  the  hindrance  to 
its  motion ;  and,  in  both  cases,  that  which  was  motion 
becomes  heat.  The  quantity  of  heat  finally  produced  by 
the  friction  of  the  blood  is  generated  as  truly  by  the  com¬ 
bustion  of  the  heart-fibre,  as  if  we  had  burnt  it  directly  in 
a  furnace,  without  any  intermediate  manifestation  of 
motion.  In  some  cases,  indeed,  the  oxidation  of  muscle 
within  our  bodies  produces  a  direct  liberation  of  heat 
instead  of  motion.  Thus,  in  the  case  of  a  person  lifting 
a  weight,  the  combustion  of  his  tissue  is  expressed  in  the 
motion  of  the  weight ;  but  suppose  he  only  attempts  to 
lift  a  weight  which  is  too  heavy  for  him,  there  is  then  no 
production  of  motion,  but  instead  of  it  a  corresponding 
increase  of  temperature  in  the  muscle.  In  tetanus,  again, 
where  the  violent  contraction  of  the  muscles  produces  no 
external  motion,  their  temperature  has  been  observed  to 
increase  as  much  as  six  degrees  centigrade  or  eleven 
degrees  Fahrenheit  above  the  normal  state.  Conversely, 
in  the  case  of  a  man  working  a  treadmill,  although  the 
amount  of  heat  evolved  from  his  person  is  absolutely 
larger,  its  proportion,  relatively  to  the  amount  of  tissue 
burned,  is  smaller  than  in  the  case  of  a  person  at  rest,  by 
a  difference  equivalent  to  the  external  work  performed. 
But  in  fever,  where  there  is  a  rapid  destruction  of  tissue 
without  any  corresponding  mechanical  effect,  we  have  a 
high  degree  of  external  heat. 

Thus  we  return  once  again  to  the  conclusion  which 
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I  brought  more  prominently  under  your  notice  in  my 
last  lecture.  We  perceive  that  muscular  exertion  does 
not  result  from  vital  force  generated  within  the  body, 
or,  indeed,  from  force  of  any  kind  generated  within 
the  body,  but  only  from  a  liberation  within  the  body 
of  pent-up  solar  force,  which  at  some  time  or  other 
had  been  rendered  latent  in  the  separated  carbo-hydrate 
of  our  food  on  the  one  hand,  and  oxygen  of  our 
breath  on  the  other.  As  well  observed  by  Dr.  Tyndall, — 
“It  is  at  his  ( i.e .,  the  sun’s)  cost  that  animal  heat  is  pro¬ 
duced,  and  animal  motion  accomplished.  Not  only  is  the 
sun  chilled,  that  we  may  have  our  fires,  but  he  is  like¬ 
wise  chilled  that  we  may  have  our  powers  of  locomotion.” 
From  the  terms  in  which,  upon  that  occasion,  I  referred 
to  the  fiction  of  vital  force,  some  physiologists  who  honoured 
me  by  their  presence  seemed  to  infer  that  chemists  and 
physicists  were  insensible  to  those  important  distinctions 
existing  between  living  and  dead  matter,  which  they 
profess  to  explain  by  declaring  the  former  to  be  possessed, 
and  the  latter  dispossessed,  of  vital  force.  I  believe,  how¬ 
ever,  that  chemists  appreciate  in  its  fullest  extent  what 
may  be  termed  the  mystery  of  life,  but  they  look  upon 
the  physiologists’  explanation  as  a  mere  periphrasis, — as 
only  another  mode  of  saying  that  dead  matter  differs  from 
living  matter  because  it  is  dead,  while  living  matter 
differs  from  dead  matter  because  it  is  alive.  Chemists  and 
physicists  are  well  assured  that,  be  life  what  it  may,  it  is 
not  a  generator,  but  only  a  transformer,  of  external  force. 
In  the  vegetable  kingdom  solar  force  is  absorbed,  in  the 
animal  kingdom  it  is  liberated  by  the  eremacausis  of  our 
fat  and  muscle. 

Now,  the  full  realisation  of  the  force  derivable  from  a 
given  weight  of  muscle  depends  upon  its  complete  oxida¬ 
tion  into  water  and  carbonic  acid  or  urea.  Should  it  be 
only  converted  into  sugar,  or  kreatine,  or  uric  acid,  these 
are  imperfectly  burned  substances,  which  still  retain  a 
certain  amount  of  potential  energy  liberable  from  them  by 
further  oxidation.  They  still  contain  associated  with  them 
some  portion  of  the  latent  force  put  into  the  original  tissue- 
constituents  at  the  period  of  their  formation,  and  accord¬ 
ingly,  by  their  further  oxidation,  we  are  capable  of 
getting  an  additional  amount  of  work  out  of  them. 
In  order,  therefore,  to  obtain  the  full  equivalent  of  heat 
force  or  motive  force  to  which  we  are  entitled  by  the  waste 
of  our  tissues,  it  is  important  that  this  waste  should  be 
thorough,  that  both  the  hydrogen  and  carbon  should  be 
converted  into  the  most  completely  oxidised  compounds 
they  are  susceptible  of  forming, — the  whole  of  the  hydro¬ 
gen  into  water,  and  the  whole  of  the  carbon  into  its 
most  stable  mono- carbon  compound,  namely,  carbonic 
acid,  or  the  ammoniated  form  of  this  acid,  namely,  urea. 
In  some  cases  of  imperfect  oxidation,  however,  we  get 
less  oxidised,  and  more  complex,  dicarbon  molecules  pro¬ 
duced,  such,  for  example,  as  oxalic  acid,  which  occurs 
either  in  its  normal  saline  state,  or  colligated  with  urea 
in  the  form  of  allantoine,  oxaluric  acid,  &c.  In  cases  of 
yet  more  imperfect  oxidation,  we  meet  with  still  less  oxi¬ 
dised  tricarbon  molecules,  such,  for  example,  as  the 
mesoxalic  compound,  which  forms  uric  acid  by  its  colli¬ 
gation  with  urea.  We  may  even  have  tetracarbon  mole¬ 
cules  such  as  succinic  acid,  pentacarbon  molecules 
such  as  amido-valeric  acid  or  phocine,  hexacarbon 
compounds  such  as  amido-caproic  acid  or  leucine,  and 
heptacarbon  compounds  such  as  the  benzoic  residue  of 
hippuric  acid,  and  the  salicic  residue  of  tyrosine. 

In  certain  processes  of  artificial  oxidation  to  which  I 
referred  in  a  former  lecture,  we  obtain,  as  you  may 
remember,  from  any  particular  substance  a  series  of 
less  and  less  complex  bodies  terminating  in  carbonic 
acid  ;  or,  to  use  again  the  words  of  Gerhardt,  we 
gradually  descend  the  scale  of  complexity,  converting 
the  original  substance  into  more  and  more  simple  pro¬ 
ducts  by  successively  burning  off  a  portion  of  its  carbon 
and  hydrogen.  In  other  cases,  however,  as  in  Gorup- 


Besanez’s  experiments  upon  the  oxidation  effected  by 
ozone  in  alkaline  liquids,  whether  or  not  a  series  of  bodies 
intermediate  between  the  initial  substance  and  final  car¬ 
bonic  acid  are  really  formed,  we  are  quite  incapable  of 
detecting  them,  and,  consequently,  of  tracing  their  meta¬ 
morphoses.  The  constituent  carbon  atoms  of  the  original 
substance  seem,  at  any  rate,  to  become  at  once  completely 
isolated,  and  oxidised.  Whether,  therefore,  the  more  com¬ 
plex  molecules  formed  by  natural  tissue-oxidation  are  to 
be  regarded  as  direct,  but  intermediate,  products  of  the 
principal  oxidation,  or  as  bye  products  resulting  from 
subsidiary  processes,  is  at  present  an  open  question,  though 
the  balance  of  evidence  with  regard  to  certain  products,  at 
any  rate,  seems  to  be  in  favour  of  the  latter  view.  In  any 
case,  however,  the  formation  and  even  excretion  of  some 
or  other  of  these  bodies,  in  greater  or  less  proportion, 
according  to  the  nature  of  the  organism, — uric  acid  largely 
inbirds  and  landreptiles,  hippuric  acid  largely  in  herbivora, 
and  both  acids  sparingly  in  mankind — are  obviouslynormal 
or  healthy  actions.  By  the  excretion  of  such  imperfectly 
burned  substances,  indeed,  a  certain  amount  of  force  does 
not  become  utilised  within  the  animal,  but  this  prodigality 
of  force  in  organic  nature  is  far  inferior  to  that  which  we 
observe  in  the  inorganic  world. 

(To  be  continued.) 
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President' s  Address ,  delivered  September  6. 
Assembled  for  the  third  time  in  this  busy  centre  of  indus¬ 
trious  England,  amid  the  roar  of  engines  and  the  clang  of 
hammers,  where  the  strongest  powers  of  nature  are  trained 
to  work  in  the  fairy  chains  of  art,  how  softl)’-  falls  upon 
the  ear  the  accent  of  Science,  the  friend  of  that  art,  and 
the  guide  of  that  industry  !  Here,  where  Priestley  ana¬ 
lysed  the  air,  and  Watt  obtained  the  mastery  over  steam, 
it  well  becomes  the  students  of  nature  to  gather  round  the 
standard  which  they  carried  so  far  into  the  fields  of  know¬ 
ledge.  And  when,  on  other  occasions,  we  meet  in  quiet 
colleges  and  academic  halls,  how  gladly  welcome  is  the 
union  of  fresh  discoveries  and  new  inventions  with  the 
solid  and  venerable  truths  which  are  there  treasured  and 
taught.  Long  may  such  union  last ;  the  fair  alliance  of 
cultivated  thought  and  practical  skill ;  for  by  it  labour  is 
dignified  and  science  fertilised,  and  the  condition  of  human 
society  exalted ! 

Through  this  happy  union  of  science  and  art,  the  young 
life  of  the  British  Association, — one-third  of  a  century, — 
has  been  illustrated  by  discoveries  and  enriched  by  useful 
inventions  in  a  degree  never  surpassed.  How  else  could 
we  have  gained  that  knowledge  of  the  laws  of  nature 
which  has  added  to  the  working  strength  of  a  thousand 
millions  of  men  the  mightier  power  of  steam*,  extracted 
from  the  buried  ruins  of  primeval  forests  their  treasured 
elements  of  heat  and  light  and  colour,  and  brought  under 
the  control  of  the  human  finger,  and  converted  into  a 
messenger  of  man’s  gentlest  thoughts,  the  dangerous  mys¬ 
tery  of  the  lightning  ?f 

How  many  questions  have  we  asked — not  always  in  vain 
— regarding  the  constitution  of  the  earth,  its  history  as  a 
planet,  its  place  in  creation  ; — now  probing  with  sharpened 

*  The  quantity  of  coal  dug  in  Great  Britain  in  the  year  1864  appears 
by  the  returns  of  Mr.  R.  Hunt  to  have  been  92,787,873  tons.  This 
would  yield,  if  employed  in  steam  engines  of  good  construction,  an 
amount  of  available  force  about  equal  to  that  of  the  whole  human 
race.  But  in  the  combustion  of  coal  not  less  than  ten  times  this 
amount  of  force  is  actually  set  free — nine-tenths  being  at  present  un¬ 
available,  according  to  the  statement  of  Sir  William  Armstrong,  in 
his  address  to  the  meeting  at  Newcastle  in  1863. 

f  The  definite  magnetic  effect  of  an  electrical  current  was  the  dis¬ 
covery  of  Oersted  in  1819;  Cooke  and  Wheatstone’s  patent  for  an 
electric  telegraph  is  dated  in  1837 1  the  first  message  across  the 
Atlantic  was  delivered  in  1858.  Tantee  molis  erat. 
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eyes  the  peopled  space  around — peopled  with  a  thousand 
times  ten  thousand  stars  ; — now  floating  above  the  clouds 
in  colder  and  clearer  air now  traversing  the  polar  ice — 
the  desert  sand  —  the  virgin  forest  —  the  unconquered 
mountain  ; — now  sounding  the  depths  of  the  ocean,  or 
diving  into  the  dark  places  of  the  earth.  Everywhere 
curiosity,  everywhere  discovery,  everywhere  enjoyment, 
everywhere  some  useful  and  therefore  some  worthy  result. 
Life  in  every  form,  of  every  grade,  in  every  stage  ;  man  in 
every  clime  and  under  all  conditions  ;  the  life  that  now 
surrounds  us,  and  that  which  has  passed  away ; — these 
subjects  of  high  contemplation  have  been  examined  often, 
if  not  always,  in  the  spirit  of  that  philosophy  which  is 
slowly,  raising,  on  a  broad  security  of  observed  facts,  sure 
inductions,  and  repeated  experiments,  the  steady  columns 
of  the  temple  of  physical  truth. 

Few  of  the  great  branches  of  the  study  of  nature  on 
which  modern  philosophy  is  intent  were  left  unconsidered 
in  the  schools  of  Athens  ;  hardly  one  of  them  was,  or, 
indeed,  could  be,  made  the  subject  of  accurate  experiment. 
The  precious  instruments  of  exact  research — the  measures 
of  time,  and  space,  and  force,  and  motion — are  of  very 
modem  date.  If,  instead  of  the  few  lenses  and  mirrors  of 
which  traces  appear  in  Greek  and  Homan  writers,!  there 
had  been  even  the  first  Galilean  or  the  smallest  Newtonian 
telescope  in  the  hands  of  Hipparchus,  Eratosthenes,  or 
Ptolemy,  would  it  have  been  left  to  their  remote  successors 
to  be  still  struggling  with  the  elements  of  physical  astro¬ 
nomy,  and  waiting  with  impatience  till  another  quarter  of 
a  century  shall  have  rolled  away,  and  given  us  one  more 
good  chance  of  measuring  the  distance  of  the  sun  by  the 
transit  of  Yenus  ?  Had  such  instruments  as  Wheatstone’s 
chronoscope  been  invented,  would  it  have  been  left  to 
Foucault  to  condense  into  his  own  apartment  an  experi¬ 
mental  proof  of  the  velocity  of  light,  and  within  a  tract  of 
thirty  feet  to  determine  the  rate  of  its  movement  through 
all  the  vast  planetary  space  of  millions  and  thousands  of 
millions  of  miles,  more  exactly  than  had  been  inferred  by 
astronomers  from  observations  of  the  satellites  of  Jupiter  ?§ 
By  this  experiment  the  velocity  of  light  appears  to  be  less, 
sensibly  less,  than  was  previously  admitted ;  and  this  con¬ 
clusion  is  of  the  highest  interest ;  for,  as  by  assuming  too 
long  a  radius  for  the  orbit  of  Jupiter,  the  calculated  rate 
of  light-movement  was  too  great,  so  now,  by  employing  the 
more  exact  rate  and  the  same  measures  of  time,  we  can 
correct  the  estimated  distance  of  Jupiter  and  all  the  other 
planets  from  the  sun.  We  have,  in  fact,  a  really  indepen¬ 
dent  measure  of  planetary  space  ;  and  it  concurs  with 
observations  of  the  parallax  of  Mars,  in  requiring  a  con¬ 
siderable  reduction  of  the  assumed  diameters  of  the  plane¬ 
tary  paths.  The  distance  of  the  earth  from  the  sun  must 
be  reduced  from  above  ninety- five  to  less  than  ninety-three 
millions  of  miles,  and  by  this  scale  the  other  space-measures 
of  the  solar  system,  excepting  the  diameter  of  the  earth 
and  the  distance  and  diameter  of  the  moon,  may  be 
corrected.  || 


.  1  The  effect  of  lenses  or  globes  of  glass  or  crystal  (15a \o?)  in  collect¬ 
ing  the  solar  rays  to  a  point  are  familiarly  referred  to  by  Aristophanes 
in  the  Nubes,  766  ;  and  the  ornamental  use  of  convex  and  concave 
reflectors  is  known  by  the  curious  discussions  in  the  IVth  Book  of 
Lucretius. 

§  Fizeau  performed  experiments  on  the  velocity  of  light  between 
Suresnes  and  the  Butte  Montmartre,  by  means  of  the  oxyhydrogen 
light,  reflected  back  in  its  own  path.  The  space  was  28,324  ft.  Engl. 
Twice  this  distance  was  traversed  in _ A _ of  a  second  =  167,528 

geogr.  miles  in  a  second.  From  observations  of  Jupiter’s  satellites, 
Delambre  inferred  167,976  miles,  Struve  166,096.  The  experiment  of 
M.  Foucault  gives  298,000,000  metres  =  160,920  geogr.  miles. 

II  Estimates  of  the  earth’s  distance  from  the  sun  have  varied  much. 
Cassini  and  Flamsteed,  using  observations  of  the  parallax  of  Mars' 
ascribe  to  it  ten  or  eleven  thousand  diameters  of  the  earth  =  79  or  89 
millions  of  miles.  Huyghens  estimated  it  at  twelve  thousand  ==  95 
millions  of  miles.  In  1745,  Buffon  reported  it  as  the  common  opinion 
astronomers  at  30  millions  of  leagues  (Fr.)  =  90  millions  miles 
(Engl.),  but  after  tbe  transit  of  Venus  in  1769?  to  allowed  33  millions, 
buch  was  the  effect  of  that  now  supposed  erroneous  experiment  on  the 
opinions  of  astronomers.  (Epoques  de  la  Nature.) 
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The  light  and  heat  which  are  emitted  from  the  sun 
reach  the  earth  without  great  diminution  by  the  absorptive 
action  of  the  atmosphere  ;  but  the  •waste  of  heat  from  the 
surface  of  our  planet  through  radiation  into  space  is 
prevented,  or  rather  lessened  by  this  same  atmosphere. 
Many  transparent  bodies  admit  freely  heat  rays  derived 
from  a  source  of  high  temperature,  but  stop  the  rays 
which  emanate  from  bodies  only  slightly  warmed.  The 
atmosphere  possesses  this  quality  in  a  remarkable  degree, 
and  owes  it  to  the  presence  of  diffused  water  and  vapour ; 
a  fact  which  Dr.  Tyndall  has  placed  in  the  clear  light  of 
complete  and  varied  experiment. IT  The  application  of 
this  truth  to  the  history  of  the  earth  and  of  the  other 
planets  is  obvious.  The  vaporous  atmosphere  acts  like 
warm  clothing  to  the  earth.  By  an  augmented  quantity 
of  vapour  dissolved,  and  water  suspended  in  the  air,  the 
waste  of  surface-heat  of  the  earth  would  be  more  impeded ; 
the  soil,  the  water,  and  the  lower  parts  of  the  atmosphere 
would  grow  warmer ;  the  climates  would  be  more  equal¬ 
ised  ;  the  general  conditions  more  like  what  has  been 
supposed  to  be  the  state  of  land,  sea,  and  air,  during  the 
geological  period  of  the  coal-measures. 

Such  an  augmentation  of  the  watery  constituents  in  the 
atmosphere  would  be  a  natural  consequence  of  that  greater 
flow  of  heat  from  the  interior,  wdiich  by  many  geologists, 
mathematicians,  and  chemists  is  supposed  to  have  happened 
in  the  earlier  periods  of  the  history  of  the  earth. 

By  the  same  considerations  we  may  understand  how 
the  planet  Mars,  which  receives  not  half  so  much  heat 
from  the  sun  ** * * §§  as  the  earth  does,  may  yet  enjoy,  as  in 
fact  it  seems  to  enjoy,  nearly  a  similar  climate,  with  snows 
alternately  gathering  on  one  or  the  other  of  its  poles,  and 
spreading  over  large  spaces  around,  but  not,  apparently, 
beyond  the  latitude  of  50°  or  4.00  ;  the  equatorial  band  of 
30°  or  40°  North  or  South  being  always  free  from  snow- 
masses  bright  enough  and  large  enough  to  catch  the  eye 
of  the  observer.  Mars  may,  therefore,  be  inhabited,  and 
we  may  see  in  the  present  state  of  this  inquiry  reason  to 
pause  before  refusing  the  probability  of  any  life  to  Jupiter 
and  even  more  distant  planets. 

The  history  of  suns  and  planets  is  in  truth  the  history 
of  the  effects  of  light  and  heat  manifested  in  them  or 
emanating  from  them.  Nothing  in  the  universe  escapes 
their  influence  ;  no  part  of  space  is  too  distant  to  be  pene¬ 
trated  by  their  energy  ;  no  kind  of  matter  is  able  to  resist 
their  transforming  agency.  Many,  if  not  all,  the  special 
forces  which  act  in  the  particles  of  matter  are  found  to  be 
reducible  into  the  general  form  of  heat ;  as  this  is  con¬ 
vertible,  and  practically  is  converted,  into  proportionate 
measures  of  special  energy.  Under  this  comprehensive 
idea  of  convertibility  of  force,  familiar  to  us  now  by  the 
researches  of  Joule, ff  the  reasonings  of  Grove !+  and 
Helmholtz,  and  the  theorems  of  Kankine,§§  it  has  been 
attempted  by  Mayer,  Waterston,  and  Thomson  ||||  to  assign 
a  cause  for  the  maintenance  of  the  heat-giving  power  of 
the  sun  in  the  appulse  of  showers  of  aerolites  and  small 
masses  of  matter,  and  the  extinction  of  their  motion  on 
the  surface  of  the  luminary.  By  calculations  of  the  same 
order,  depending  on  the  rate  of  radiation  of  heat  into 
space,  the  past  antiquity  of  the  earth  and  the  future  dura¬ 
tion  of  sunshine  have  been  expressed  in  thousands  or 
millions  of  centuries. II If  In  like  manner  the  physical 

*IT  Proc.  of  Roy.  Soc.  1861.  The  Rumford  Modal  was  adjudged  to 

Dr.  Tyndall  in  1864. 

*'*  The  proportion  is  about  according  to  the  received  measure 

of  the  mean  distance. 

ft  Phil.  Mag.,  1843;  Reports  of  the  British  Association,  1845; 

Trans,  of  the  Royal  Society,  1850. 

It  Grove,  on  the  Correlation  of  Physical  Forces,  1846. 

§§  Rankine,  Trans,  of  the  Royal  Society  of  Edinburgh,  1850-1  ; 
Phil.  Trans.,  1854. 

HU  Communication  to  the  Royal  Society  of  Edinburgh,  1854. 

1IH  Professor  Thomson  assigns  to  the  sun’s  heat,  supposing  it  to  be 
maintained  by  the  appulse  of  masses  of  matter,  a  limit  of  300,000 
years  ;  and  to  the  period  of  cooling  of  the  earth  from  universal  fusion 
to  its  actual  state  98,000,000  years.  These  are  the  lowest  estimates 
sanctioned  by  any  mathematician. 
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changes  on  the  sun’s  disk,  by  which  portions  of  his  darkly 
heated  body  become  visible  through  the  luminous  photo¬ 
sphere,  have  been  connected,  if  not  distinctly  as  a  cause, 
certainly  as  a  coincident  phenomenon,  with  particular 
magnetic  disturbances  on  the  surface  of  the  earth;  the 
solar  spots  and  the  magnetic  deflections  concurring  in 
periods  of  maxima  and  minima  of  ten  or  eleven  years’ 
duration.  Thus  even  these  aberrant  phenomena  become 
part  of  that  amazing  system  of  periodical  variation  which 
Sabine  and  his  fellow-labourers,  British,  French,  German, 
Russian,  and  American,  have  established  by  contempora¬ 
neous  observation  over  a  large  part  of  the  globe.* 

With  every  change  in  the  aspect  and  position  of  the 
sun,  w'ith  every  alteration  in  the  place  and  attitude  of  the 
moon,  with  every  passing  hour,  the  magnetism  of  the 
earth  submits  to  regular  and  calculable  deviation.  Through 
the  substance  of  the  ground,  and  across  the  world  of 
waters,  Nature,  ever  the  beneficent  guide  to  Science,  has 
conveyed  her  messages  and  executed  her  purposes,  by  the 
electric  current,  before  the  discovery  of  Oersted  and  the 
magical  inventions  of  Wheatstone  revealed  the  secret  of 
her  work. 

Even  radiant  light,  in  the  language  of  the  new  philo¬ 
sophy,  is  conceived  of  by  Maxwellf  as  a  form  of  electro¬ 
magnetic  motion.  And  thus  the  imponderable,  all- 
pervading  powers,  by  which  molecular  energy  is  excited 
and  exchanged,  are  gathered  into  the  one  idea  of  restless 
activity  among  the  particles  of  matter 

. . .  eeterno  percita  motu  : 

ever-moving  and  being  moved,  elements  of  a  system  of 
perpetual  change  in  every  part,  and  constant  preservation 
of  the  whole. 

What  message  comes  to  us  with  the  light  which  springs 
from  the  distant  stars,  and  shoots  through  the  depths  of 
space  to  fall  upon  the  earth  after  tens,  or  hundreds,  or 
thousands  of  years  ?  It  is  a  message  from  the  very  birth¬ 
place  of  light,  and  tells  us  what  are  the  elementary  sub¬ 
stances  which  have  influenced  the  refraction  of  the  ray. 
Spectral  analysis — that  new  and  powerful  instrument  of 
chemical  research  for  which  we  are  indebted  to  Kirchhoff 
— has  been  taught  by  our  countrymen  to  scrutinise  not 
only  planets  and  stars,  but  even  to  reveal  the  constitution 
of  the  nebulae,  those  mysterious  masses  out  of  which  it 
has  been  thought  new  suns  and  planets  might  be  evolved 
— nursing-mothers  of  the  stars.  For  a  time,  indeed,  the 
resolution  of  some  nebulae,  by  the  giant  mirror  of  Lord 
Rosse,  afforded  ground  for  opposing  the  speculation  of 
Herschel  and  the  reasoning  of  Laplace,  which  required 
for  their  very  starting  point  the  admission  of  the  existence 
of  thin  gaseous  expansions,  with  or  without  points  or 
centres  of  incipient  condensation,  with  or  without  marks 
of  internal  movement.  The  latest  results,  however,  of 
spectral  analysis  of  stars  and  nebulas  by  Mr.  Huggins  and 
Professor  W.  A.  Miller,  have  fairly  restored  the  balance. 
The  nebulae  are,  indeed,  found  to  have  in  some  instances 
stellar  points,  but  they  are  not  stars  ;  the  whole  resembles 
an  enormous  mass  of  luminous  gas,  with  an  interrupted 
spectrum  of  three  lines,  probably  agreeing  with  nitrogen, 
hydrogen,  and  a  substance  at  present  unknown.  J  Stars 
tested  by  the  same  accurate  hands  are  found  to  have  a 
constitution  like  that  of  our  own  sun,  and,  like  it,  to  show 
the  presence  of  several  terrestrial  elements — as  sodium, 

*  Among  the  interesting  researches  which  have  been  undertaken 
on  the  subject  of  the  spots,  may  be  mentioned  those  of  Wolf  ( Comptes - 
Benches  1859),  who  finds  the  number  and  periodicity  of  the  spots  to 
he  dependent  on  the  position  of  Venus,  the  Earth,  Jupiter,  and 
Saturn.  Stewart  has  made  a  special  study  of  the  relation  of  the  spots 
to  the  path  of  Venus  ( Proc .  of  the  Roy.  Soc.  1864);  and  Chacornac  is 
now  engaged  in  unfolding  his  conception  of  the  spots  as  the  visible 
effects  of  volcanic  excitement.  The  peculiar  features  of  the  solar 
surface  are  under  examination  by  these  and  other  good  observers, 
such  as  Dawes,  Nasmyth,  Secchi,  Stone,  Fletcner,  and.  Lockyer. 

t  Proceedings  of  Royal  Society,  1864.  The  elder  Herschel  appears 
to  have  regarded  the  light  of  the  sun  and  of  the  fixed  stars  as  perhaps 
the  effect  of  an  electro-magnetic  process— a  perpetual  aurora. 

\  Proceedings  of  Royal  Society  and  Philosophical  Transactions,  1864. 


magnesium,  iron,  and  very  often  hydrogen.  While  in  the 
moon  and  Venus  no  lines  whatever  are  found  due  to  an 
atmosphere,  in  Jupiter  and  Saturn,  besides  the  lines  which 
are  identical  with  some  produced  in  our  own  atmosphere, 
there  is  one  in  the  red,  which  may  be  caused  by  the 
presence  of  some  unknown  gas  or  vapour.  Mars  is  still 
more  peculiar,  and  enough  is  ascertained  to  discountenance 
the  notion  of  his  redness  being  due  to  a  peculiarity  of  the 
soil.  § 

To  aid  researches  into  the  condition  of  celestial  bodies, 
the  new  powers  of  light,  discovered  by  Niepce,  Daguerre, 
and  Talbot,  have  been  employed  by  Bond,  Draper,  De  la 
Rue,  and  other  astronomers.  To  our  countryman,  in  par¬ 
ticular,  belongs  the  honour  of  successful  experiments,  on 
the  rose-coloured  flames  which  extend  from  certain  points 
of  the  sun’s  border  during  an  eclipse,  as  well  as  of  valuable 
contributions  through  the  same  agency  to  that  enlarged 
survey  of  the  physical  aspect  of  the  moon  which,  since 
1852,  the  Association  has  striven  to  promote.  By  another 
application  of  the  same  beautiful  art  in  connection  with 
clock-work,  the  momentary  changes  of  magnetic  force  and 
direction,  the  variations  of  temperature,  the  fluctuations  of 
atmospheric  pressure,  the  force  of  the  wind,  the  fall  of 
rain,  the  proportion  of  ozone  in  the  air,  are  registered  in 
our  observatories ;  and  thus  the  inventions  of  Ronalds 
and  his  successors  have  engaged  the  solar  rays  in  measur¬ 
ing  and  comparing  contemporaneous  phenomena  of  the 
same  order  over  large  parts  of  the  globe — phenomena  some 
of  which  are  occasioned  by  those  very  rays. 

As  we  ascend  above  the  earth,  heat,  moisture,  and  mag¬ 
netic  force  decrease,  the  velocity  of  wind  augments,  and 
the  proportion  of  oxygen  and  nitrogen  remains  the  same. 
The  decrease  of  heat  as  we  rise  into  the  air  is  no  new  sub¬ 
ject  of  inquiry,  nor  have  the  views  respecting.it  been  very 
limited  or  very  accordant.  Leslie  considered  it  mathema¬ 
tically  in  relation  to  pressure  ;  Humboldt  gave  the  result 
of  alarge  inquiry  at  points  on  the  earth  s  surface,  unequally 
elevated  above  the  sea  ,  and  finally,  Mr.  Glaisher  and  Mr. 
Coxwell,  during  many  balloon  ascents  to  the  zones  of  life- 
destroying  cold,  far  above  our  mountain  tops,  ha%e 
obtained  innumerable  data,  in  all  seasons  of  the  year, 
through  a  vast  range  of  vertical  height.  The  result  is  to 
show  much  more  rapid  decrease  near  the  earth,,  much 
slower  decrease  at  great  elevations  ;  thus  agreeing  in 
general  with  the  view  of  Leslie,  and  yet  throwing  no  dis¬ 
credit  on  the  determinations  of  Humboldt,  which  do  not 
refer  to  the  free  atmospheric  ocean,  but  to  the  mere  borders 
of  it  where  it  touches  the  earth,  and  is  influenced  thereby. [| 
The  proportion  of  carbonic  acid  gas  in  the  atmosphere 
at  great  heights  is  not  yet  ascertained  :  it  is  not  likely  to 
be  the  same  as  that  generally  found  near  the  earth  j.but 
its  proportion  may  be  more  constant,  since  in  those  legions 
it  is  exempt  from  the  influence  of  the  actions  andieactions 
which  are  always  in  progress  on  the  land  and  in  the  water, 
and  do  not  necessarily  compensate  one  another  at  every 

place,  and  at  every  moment.  _ 

Other  information  bearing  on  the  constitution  of  the 
atmosphere  comes  to  us  from  the  auroral  beams  and  other, 
meteoric  lights  known  as  shooting  stars.  For  some  of 
these  objects  not  only  appear  at  heights  of  10,  50,  and  100 
or  more  miles  above  the  earth,  but  at  the  height  of  50  miles 
it  is  on  record  that  shooting-stars  or  fire  -balls  have  left 
waving  trains  of  light,  whose  changes  of  form  were  in 
seeming  accordance  to  varying  pressure  in  the  elevated 
and  attenuated  atmosphere.1I 

Researches  of  every  kind  have  so  enriched  meteorology 
since  our  early  friend,  Professor  J.  Forbes,  printed  his 
suggestive  reports  on  that  subject ;  and  so  great  have  been 
the  benefits  conferred  on  it  by  the  electric  telegraph,  that 


§  Philosophical  Transactions,  1864. 

II  Reports  of  the  British  Association  for  1862,  1863,  1864. 

IT  This  is  the  result  of  a  careful  discussion  made  by  myself  of 
observations  on  a  meteor  seen  from  Rouen  to  Yorkshire,  and  from 
Cornwall  to  Kent,  January  7,  1865. 
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at  this  moment  in  M.  Leverrier’s  observatory  at  Paris, 
and  the  office  so  lately  presided  oyer  by  Admiral  Pitzroy 
in  London,  the  messages  are  arriving  from  all  parts  of 
Europe  to  declare  the  present  weather,  and  furnish  grounds 
for  reasonable  expectation  of  the  next  probable  change. 
Hardly  now  within  the  seas  of  Europe  can  a  cyclone 
begin  its  career  of  devastation,  before  the  warning  signal 
is  raised  in  our  sea-ports,  to  restrain  the  too  confident 
sailor.  The  gentle  spirit  which  employed  this  knowledge 
in  the  cause  of  humanity  has  passed  away,  leaving  an 
example  of  unselfish  devotion,  in  a  work  which  must  not 
fail  through  any  lack  of  energy  on  the  part  of  this  Asso¬ 
ciation,  the  Royal  Society,  or  the  Government.  We  must 
extend  these  researches  and  enlarge  these  benefits  by  the 
aid  of  the  telegraph  bringing  the  ends  of  the  world 
together.  Soon  may  that  thread  of  communication  unite 
the  two  great  sections  of  the  Anglo-  Saxon  race,  and  bring 
and  return  through  the  broad  Atlantic  the  happy  and 
mutual  congratulations  for  peace  restored  and  friendships 
renewed. 

The  possible  combinations  of  force  by  which,  in  the  view 
we  have  been  considering,  the  characteristic  forms  and 
special  phenomena  of  solid,  liquid,  and  gaseous  matter  are 
determined,  may  be  innumerable.  Practically,  however, 
they  appear  to  be  limited,  as  natural  products,  to  less 
than  i ooo  distinguishable  compounds,  and  less  than  ioo** 
elementary  substances.  Of  these  elements  the  most  pre¬ 
valent  are  few  on  the  earth  ;  as  of  gases,  oxygen,  hydro¬ 
gen,  nitrogen :  of  solids,  silicon,  calcium,  magnesium, 
sodium,  iron  ;  and  it  is  interesting  to  learn  by  analysis  of 
the  light  of  stars  and  planets,  that  these  substances,  or 
some  of  them,  are  found  in  most  of  the  celestial  objects 
yet  examined,  and  that,  except  in  one  or  two  instances, 
no  other  substances  have  been  traced  therein.  Even  the 
wandering  meteoric  stones,  which  fall  from  their  courses, 
and  are  examined  on  the  earth,  betray  only  well-known 
mineral  elements,  though  in  the  manner  in  which  these 
are  combined,  some  differences  appear,  which  by  chemical 
research  and  the  aid  of  transparent  sections  Professor 
Maskelyne  and  Mr.  Sorby  are  engaged  in  studying  and  in¬ 
terpreting.  ff 

By  the  labours  of  Lavoisier  and  his  contemporaries) 
chemistry  acquired  a  fixed  logic  and  an  accurate  nomen¬ 
clature.  Dalton  and  the  great  physicists  of  the  early  part 
of  this  century  gave  that  law  of  definite  combination  by 
proportionate  weights  of  the  elements  which  is  for  chemis¬ 
try  what  the  law  of  gravitation  is  for  celestial  mechanics. 
A  great  expansion  of  the  meaning  of  the  atomic  theory 
took  place,  when  Mitscherlich  announced  his  views  of 
isomorphous,  isomeric,  and  dimorphous  bodies.  Por  thus 
it  came  gradually  to  appear  that  particular  forces  resided 
in  crystals  in  virtue  of  their  structure,  lay  in  certain 
directions,  and  exhibited  definite  physical  effects,  if  the 
chemical  elements,  without  being  the  same,  were  com¬ 
bined  in  similar  proportions,  and  aggregated  into  similar 
crystals..  Some  years  later,  ozone  was  discovered  by 
Schonbein,  and  it  concurred  with  a  few  other  allotropic 
substances  in  reviving,  among  philosophic  chemists,  the 
inquiry  as  to  the  relative  situation  of  the  particles  in  a 
compound  body,  and  the  effects  of  such  arrangements  : 
an  idea  which  had  been  expressed  by  Dalton  in  diagrams 


.  **  At  the  present  moment  the  number  of  “  elementary  substances” 
is  sixty-one. 

tt  Professor  Maskelyne  has  made  a  convenient  classification  of  the 
large  collection  of  meteorites  in  the  British  Museum,  under  thetit'es 
of  “Aeroiite  or  Meteoric  Stone;”  “  Aerosiderite  or  Meteoric  Iron  •” 
and  ‘  Aerosiderolites,”  which  includes  the  intervening  varieties.  Mr. 
Sorby,  whose  latest  results  are  unpublished,  but  will  be  communi¬ 
cated  to  the  Royal  Society,  is  of  opinion  that  the  substance  of 
meteorites  has  undergone  changes  due  to  physical  conditions  in  some 
ancient  period  not  now  to  be  paralleled  on  our  planet,  or  on  themoon 
but  rather  to  be  looked  for  only  in  the  immediate  neighbourhood  of 
the  sun.  Professor  Haidinger  has  Lalso  made  a  special  study  of 


of  atoms,  and  afterwards  exercised  the  ingenuity  of  Exley, 
MacVicar,  and  others. 

Everything  connected  with  this  view  of  the  modifica¬ 
tion  of  physical  properties  by  the  arrangement  of  the 
particles — whether  elementary  or  compound — is  of  the 
highest  importance  to  mineralogy,  a  branch  of  study  by 
no  means  so  much  in  favour  even  with  chemists  as  its  own 
merits  and  its  collateral  bearings  might  justly  deserve. 
Yet  it  is  in  a  great  measure  by  help  of  this  branch  of 
study  that  the  opinions  now  current  regarding  meta¬ 
morphism  of  rocks  in  situ ,  and  the  formation  of  mineral 
veins,  must  acquire  that  solid  support  and  general  consent 
which  at  present  they  do  not  possess.  Crystals,  indeed, 
whether  regarded  as  to  their  origin  in  nature,  their  fabri¬ 
cation  by  art,  or  their  action  on  the  rays  of  light,  the 
waves  of  heat  and  sound,  and  the  distribution  of  elec¬ 
tricity,  have  not  been  neglected  by  the  Association  or  its 
members.  In  one  of  the  earliest  reports,  Dr.  Whewell 
calls  attention  to  the  state  of  crystallographical  theory, 
and  to  the  artificial  production  of  crystals  ;  and  in  another 
report,  Professor  Johnston  notices  epigene  and  pseudo- 
morphous  crystallisation ;  and  for  many  years,  at  almost 
every  meeting,  new  and  brilliant  discoveries  in  the  action 
of  crystals  on  light  were  made  known  by  Brewster,  §§ 
and  compared  with  the  undulatory  theory  by  Kerschel, 
MacCullagh,  Airy,  Hamilton,  Whewell,  Powell,  Challis, 
Lloyd,  and  Stokes. 

The  unequal  expansion  of  crystals  by  heat,  in  different 
directions,  first  observed  by  Mitscherlich,  has  been  care¬ 
fully  examined  in  the  cases  of  sulphate  and  carbonate  of 
lime  by  Professor  W.  H.  Miller, ||||  who  has  also  considered 
their  elasticity,  originally  measured  in  different  relations 
to  the  axis  by  Savart.  These  and  many  other  interesting 
relations  of  crystals  have  been  attended  to ;  but  the 
Association  has  not  yet  succeeded  in  obtaining  a  complete 
digest  of  the  facts  and  theories  connected  with  the  appear¬ 
ance  of  crystals  in  nature — in  the  fissures  of  rocks  ;  in 
the  smaller  cavities  of  rocks  ;  in  the  solid  substance  or 
liquid  contents  of  other  crystals.  Such  an  inquiry,  how¬ 
ever,  it  did  earnestly  demand,  and  some  steps  have  been 
taken  by  our  own  chemists,  mineralogists,  and  geologists. 
But  more  abundant  information  on  this  class  of  subjects  is 
still  needed,  even  after  the  admirable  contributions  and 
recent  discoveries  of  Bischoff,  Delesse,  and  Daubree-lflf 

Within  our  Association-period  both  the  nomenclature 
of  chemistry  and  the  conception  of  the  atomic  theory  have 
received  not  indeed  a  change,  but  such  an  addition  to  its 
ordinary  expression  as  the  more  general  language  and 
larger  meaning  of  algebra  have  conferred  on  common 
arithmetical  values.  The  theory  of  compound  radicals, 
as  these  views  of  Liebig,  Dumas,  and  Hofmann  may  be 
justly  termed,  embraces  the  consideration  of  groups  of 
elements  united  in  pairs  by  the  ordinary  law,  these  groups 
being  for  the  purpose  in  hand  treated  as  single  elements 
of  combination.  The  nomenclature  which  attempts  in 
ordinary  words  to  express  these  relations  grows  very  un¬ 
manageable  even  in  languages  more  easily  capable  of  poly¬ 
syllabic  combinations  than  ours  ;  but  symbols  of  com¬ 
position— the  true  language  of  chemistry — are  no  more 
embarrassed  in  the  expression  of  these  new  ideas,  than  are 
the  mathematical  symbols  which  deal  with  operations  of 


tt  Dalton,  Chemistry,  vol.  i.  1808.  A  clear  view  of  the  simpler 
applications  of  Dalton’s  ideas  is  given  by  the  illustrious  author  in 
Daubeny’s  Treatise  on  the  Atomic  Theory,  1850. 

Exley,  Nat.  and  Exp.  Philosophy,  1829. 

MacVicar,  Reports  of  the  British  Association  for  1855. 

§§  “  Sir  David  Brewster  must  be  considered  as  in  a  degree  the 
creator  of  the  science  which  studies  the  mutual  dependence  of  optical 
properties  and  crystalline  forms.”— (Whewell,  in  Report  on  Miner¬ 
alogy,  Brit.  Association,  1832,  p.  336.) 

IHl  Rep.  Proc.,  1837,  PP-  43  and  44. 

If  If  Bischoff,  “  Chemical  Geology,”  (published  by  the  Cavendish 
Society,  1856.)  Delesse,  “Etudes  sur  le  M6tamorphisme,”  1858,  and 
other  works.  Daubrhe,  “Sur  la  Relation  des  Sources  Thermales  des 
Plombiferes  avec  les  Pilous  Metalliftaes  et  la  Formation,  des  Zeolithes,” 
1858,  and  other  works. 
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much  greater  complexity  on  quantities  more  various  and 
more  variable.*  The  study  of  these  compound  radicals 
comes  in  aid  of  experimental  research  into  those  numerous 
and  complex  substances  which  appear  as  the  result  of 
chemical  transformations  in  organic  bodies.  Thus,  in 
some  instances  the  very  substances  have  been  recomposed 
by  art  which  the  vital  processes  are  every  moment  pro¬ 
ducing  in  nature ;  in  others  the  steps  of  the  process  are 
clearly  traced ;  in  all  the  changes  become  better  under¬ 
stood  through  which  so  great  a  variety  of  substances  and 
structures  are  yielded  by  one  circulating  fluid ;  and  the 
result  is  almost  a  new  branch  of  animal  and  vegetable  phy¬ 
siology,  not  less  important  for  the  health  of  mankind  than 
essential  to  the  progress  of  scientific  agriculture. 

(To  be  continued.) 


ACADEMY  OF  SCIENCES. 

August  28. 

M.  D amour  concluded  his  account  of  the  minerals  which 
have  been  employed  for  stone  implements.  In  this  part 
the  author  describes  a  stone  of  which  many  implements 
have  been  formed,  and  to  which  he  gives  the  name  Chloro- 
melanite.  The  stone  appears  to  be  black,  but  a  thin  section 
held  up  to  the  light  is  seen  to  be  green.  M.  Damour 
regards  it  as  a  variety  of  jadeite  in  which  a  portion  of 
alumina  is  replaced  by  ferric  oxide.  Implements  of  this 
stone  have  been  found  in  various  parts  of  France,  in  Mexico, 
and  in  New  Granada,  but  the  author  knows  of  no  locality 
in  which  the  rock  occurs. 

M.  Filhol  presented  a  “  Note  on  the  Chemical  Properties 
of  Chlorophyll.  ”  The  author  states  that  pure  chlorophyll 
cannot  be  obtained  by  any  of  the  processes  hitherto  pub¬ 
lished  ;  and  he  goes  on  to  describe  the  changes  produced 
in  this  body  by  acids,  both  mineral  and  organic. 

The  copy  of  the  CompteS'Rendus  sent  to  us  is  unfortu¬ 
nately  imperfect,  and  we  are  unable  to  give  a  complete 
abstract  of  M.  Filhol’s  note  this  week.  For  the  same 
reason  we  can  only  give  the  title  of  a  paper  by  M.  Bechamp, 
“  On  the  Fermentation  of  Normal  Urine ,  and  the  Substances 
Capable  of  Setting  it  up,'*  and  of  another,  by  M.  Blondeau, 
“  On  Two  New  Pyroxylins.”  We  are  told  briefly  in  Les 
Mondes  that  one  of  these  bodies  is  produced  by  the  addition 
of  ammonia  to  cotton,  and  a  mixture  of  nitric  and  sul¬ 
phuric  acids  ;  the  other  by  treating  ordinary  pyroxylin 
with  hydrochloric  acid. 

M.  Lorin  communicated  a  process  for  “  The  Manufacture 
of  Concentrated  and  Monohydrated  Formic  Acid."  The 
author  finds  that  by  distilling  glycerine  saturated  with 
dehydrated  oxalic  acid,  a  solution  of  formic  acid  contain- 
ing  75  per  cent,  of  real  acid  is  obtained.  The  heat  must 
be  carefully  managed  to  prevent  frothing  ;  the  oxalic  acid 
begins  to  decompose  at  50°.  To  remove  the  water  from 
this  solution,  the  author  again  employs  anhydrous  oxalic 
acid.  On  distilling  the  mixture  crystallisable  formic  acid 
is  procured.  The  small  space  at  our  disposal  this  week 
obliges  us  to  defer  a  longer  account  of  the  author’s  experi¬ 
ments. 

M.  Lorin  also  communicated  “  A  new  Method  of  Prepar¬ 
ing  Formic  Ethers .”  To  produce  these  the  glycerine  and 
oxalic  acid  is  distilled  with  the  alcohol  corresponding  to 
the  ether  desired.  The  vapours  at  first  should  be  carried 
back  to  the  retort,  and  the  distillation  not  proceeded  with 
until  some  time  after  the  decomposition  of  the  oxalic  acid 
is  complete.  The  ethers  may  be  purified  in  the  ordinary 
way.  500  grammes  of  amylic  alcohol  gave  the  same 
weight  of  amyl-formic  ether. 

Professorship  of  ©rg’anic  Chemistry. — An  Im¬ 
perial  decree  institutes  a  Professorship  of  Organic  Chemis¬ 
try  at  the  College  de  France,  to  which  M.  Berthelot  has 
been  appointed.  A  better  choice  it  would  have  been  im¬ 
possible  to  make. 

*  “  On  the  Nomenclature  of  Organic  Compounds,”  by  Dr.  Daubeny. 
Reports  of  British  Association,  1851. 


NOTICES  OP  BOOKS. 


Diarrhcea  and  Cholera  ;  their  Origin ,  Proximate  Cause,  and 
Cure ,  through  the  Agency  of  the  Nervous  System ,  by  Means 
of  Ice.  By  John  Chapman,  M.D.,  &c.,  &c.  London  : 
Trubner  and  Co.  1865.  Pp.  46. 

We  may  earnestly  commend  this  little  book  to  the  atten¬ 
tion  of  all  our  readers,  medical  and  non-medical.  At  the 
present  time  it  is  well  for  every  one  to  know  how  to  employ 
a  simple,  safe,  and  effective  remedy  for  diarrhoea  and  cholera. 


NOTICES  OF  PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

1946.  T.  Pepper,  Newington  Green,  Middlesex,  “Im¬ 
provements  in  the  manufacture  of  anti-flammable  starch.” 
— Petition  recorded  July  26,  1865. 

1952.  H.  Sherwood,  Iiatcham,  Surrey,  “Improvements 
in  the  means  of  and  apparatus  for  heating  animal  and 
vegetable  fibrous  materials,  which  apparatus  is  also  ap¬ 
plicable  to  various  useful  purposes.” — July  27,  1865. 

1964.  E.  Sabel,  Moorgate  Street,  “  Improvements  in 
the  manufacture  of  iron.”  A  communication  from  M.  D. 
Henvaux,  St.  Servais,  near  Namur,  Belgium.— July  29, 


1 8  6  c 

2085.  J.  H.  Johnson,  Lincoln’s  Inn  Fields,  Middlesex, 
“  Improvements  in  the  manufacture  of  candles.”  A  com¬ 
munication  from  C.  Goublier,  Paris. — August  11,  1865. 

2095.  H.  Woodward,  Cannon  Street,  “  Improvements 
in  carburetting  coal-gas,  and  manufacturing  artificial  gas, 
and  in  the  machinery  or  apparatus  employed  therein.”— 
August  12,  1865. 

2x05.  J.  F.  Boetius,  Smethwick,  Staffordshire,  “Im¬ 
provements  in  furnaces  to  be  used  in  the  manufacture  of 
glass,  and  iron,  and  steel,  and  for  other  like  purposes. 
A  communication  from  H.  Boetius,  Schauenstein,  near 
Obernkirchen,  Germany. — August  15,  1865. 

2113.  J.  Smith,  Baxenden,  and  W.  Schofield,  Hey- 
wood,  Lancashire,  “  Improvements  in  machinery  used  in 
washing,  bleaching,  and  dying  yarn  and  textile  fabrics  in 
the  hank.” — August  16,  1865. 


Inventions  Protected  by  the  Deposit  oe  Complete 

Specifications. 

2153.  G.  G.  Dennis,  Boston,  Suffolk,  Mass.,  U.S.A., 
“  Improvements  in  friction  matches,  lucifer  matches,  and 
matches  for  re-lighting  called  ‘taper  matches.’  ” — August 

2I2203-5  H.  A.  Bonneville,  Rue  du  Mont  Thabor,  Paris, 
“  Improvements  in  the  construction  of  apparatus  for  dis¬ 
tilling  and  rectifying  alcohols.”  A  communication  from  F. 
D.  Savalle,  Boulevard  Magenta,  Paris.— August  28,  1865. 


Notices  to  Proceed. 

10!  I.  A.  G.  Hunter,  Rockcliff  Hall,  near  Flint,  “Im¬ 
provements  in  the  manufacture  of  soda  and  potash. 
Petition  recorded  April  8,  1865. 

1049.  J.  S.  Bickford,  Camborne,  Cornwall,  “The 
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1154.  J.  N.  Brown,  Handsworth,  Staffordshire,  and 
T.  D.  Clare,  Birmingham,  “Improvements  in  paints  or 
compositions  for  coating  and  preserving  metallic  and  other 
substances  from  oxidation  and.  decay. 

1 16 1.  W.  Clark,  Chancery-lane,  “Improvements  in  the 
manufacture  of  soluble  and  assimilable  superphosphates 
of  lime  by  the  application  ot  phosphoric  acid  and  acid 
phosphates.”— A  communication  from  L.  H.  Blanchard 
andJT.  Chateau,  Boulevart  St.  Martin,  Paris.  April  25* 
1865. 
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1 1 86.  D.  Simpson,  Monkland  Cottage,  Airdrie,  Lanark¬ 
shire,  N.B.,  “  Improvements  in  furnaces.”— April  27, 
1865. 

1227.  F.  Wise,  Cliandos  Chambers,  Adelphi,  “  A  mode 
of  obtaining  decoctions,  and  apparatus  for  carrying  the 
same  into  effect.” — A  communication  from  B.  G.  Martin, 
Philadelphia,  U.S.A. — May  2,  1865. 

1255.  W.  Henderson,  Glasgow,  “  Improvements  in  ex¬ 
tracting  copper  and  several  other  metals  from  certain  ores 
of  these  metals.” — May  5,  1865. 

1313.  A.  Parltes,  Birmingham,  “Improvements  in  the 
manufacture  of  parkesine,  or  compounds  of  pyroxyline, 
and  also  solutions  of  pyroxyline  known  as  collodion.” — 
May  11,  1865. 

1412.  H.  Wilde,  Manchester,  “Improvements  in  the 
production  and  application  of  electricity.” — May  23,  1865. 

1554.  A.  C.  Henderson,  Charing- cross,  “Improvements 
in  tanning  hides,  and  in  apparatus  connected  therewith.” 
— A  communication  from  E.  S.  Beaux  and  E.  Pannifex, 
Paris. — June  7,  1865. 

1962.  F.  A.  Abel,  Woolwich,  Kent,  “  Improvements  in 
compounds  for  waterproofing  and  insulating  purposes.” — 
July  29,  1865. 


MISCELLANEOUS. 


The  Murrain. — We  have  noticed  several  communi¬ 
cations  in  the  daily  papers  suggesting  the  treatment  of  the 
cattle  disease  by  the  injection  of  what  is  printed  sulphate 
of  soda.  The  writers  no  doubt  mean  sulphite  of  soda,  the 
efficacy  of  which  in  the  treatment  of  blood  diseases  has 
been  established  by  Dr.  Polli.  The  remedy  is  certainly 
worthy  of  a  trial.  An  account  of  Dr.  Polli’s  experiments 
will  be  found  in  the  Chemical  News,  vol.  v.,  p.  230. 

Manufacture  of  Maguesium. — The  “  American 
Magnesium  Company”  of  this  city  have  just  commenced 
the  manufacture  of  magnesium  from  dolomite  or  magne¬ 
sian  limestone  by  the  Sonstadt  method,  and  are  producing 
the  metal,  both  crude  and  refined,  in  considerable  quanti¬ 
ties.  The  principal  use  of  this  hitherto  very  rare  metal 
is  to  burn  for  light.  It  is  burned  in  the  form  of  fine  wire. 
The  light  is  (1)  achromatic,  (2)  intense,  (3)  has  good 
actinic  properties,  and  is  (4)  very  penetrating.  Hence  (1) 
colours  can  be  distinguished  as  in  sunlight,  (2)  a  wire  a 
hundredth  of  an  inch  in  diameter  gives  a  light  equal  to 
seventy-four  stearine  candles,  (3)  actinograms  [ambrotypes 
and  the  like]  can  be  taken  as  by  daylight,  and  (4)  the 
light  can  be  seen  twenty-eight  miles  at  sea.  Its  actinic 
power  is  shown  by  the  fact  that  while  its  intensity  is  but 
1-525^  that  of  the  sun  at  noon  on  November  13,  its 
photographic  power  is  1-3 6th  that  of  the  sun.  The  heat 
it  yields  in  burning  is  infinitesimal  compared  with  gas, 
oil,  or  candles.  In  cloudy  England  the  wire  has  for  some 
months  been  sold  to  photographers  at  two  dimes  per  inch. 
— Boston  Recorder. 

Detection  of  Nitrobenzol  in  Oil  of  Ditter 
Almonds. — A  clean  piece  of  sodium  placed  in  pure  oil 
of  bitter  almonds  causes  a  slight  evolution  of  gas,  and  the 
metal  becomes  covered  with  a  white  flocculent  coating. 
If  alcohol  is  present,  the  evolution  of  gas  is  greater  and 
the  white  coating  falls  away  from  the  metal.  Pure  nitro- 
benzol  similarly  treated  with  sodium  gives  off  a  little  gas, 
darkens  but  very  slightly,  and  no  white  flocculi  separate. 
But  if  a  very  small  amount  of  alcohol  is  present  with  the 
nitrobenzol,  an  active  evolution  of  gas  takes  place,  and  the 
liquid  very  quickly  becomes  of  a  dark  brown  or  even  black 
colour.  Ten  per  cent,  of  alcohol  can  easily  be  recognised 
in  this  way.  To  detect  nitrobenzol  in  bitter  almond  oil, 
Dragendorff  adds  four  or  five  drops  of  alcohol  to  ten  or 
fifteen  drops  of  the  suspected  oil,  and  places  a  piece  of 
clean  sodium  in  the  mixture.  If  nitrobenzol  is  present 


the  metal  becomes  covered  with  a  yellow  or  brown  coating, 
the  colour  being  darker  as  the  proportion  of  nitrobenzol  is 
greater. — Zeitscht.  fur  Analyt.  Cheni.,  No.  4,  1864,  p.  478. 


A  Aew  Classification  of  Odours. — 


Classes. 

Types. 

Odours  belonging  to  the  same 
Class. 

Rose 

Rose 

Geranium,  Swreetbriar, 

Rhodium,  Rosewood. 

Jasmine  . 

Jasmine  . 

Lily  of  the  Valley. 

Orange  Flower 

Orange  Flower 

Acacia,  Syringa,  Orange 
leaves. 

Tuberose . 

Tuberose . 

Lily,  Jonquil,  Narcissus, 
Hyacinth. 

Violet 

Violet 

Cassie,  Orris-root,  Migno¬ 
nette. 

Balsamic  . 

Vanilla  . 

Balsam  of  Peru  and  Tolu, 
Benzoin,  Styrax,  Ton- 
quin  Beans,  Heliotrope. 

Spice 

Cinnamon 

Cassia,  Nutmeg,  Mace, 
Pimento. 

Clove  .  » 

Clove 

Carnation,  Clove  Pink. 

Camphor . 

Camphor . 

Rosemary,  Patchouly. 

Sandal 

Sandalwood 

Vetivert,  Cedarwood. 

Citrine 

Lemon 

Bergamot,  Orange,  Cedrat, 
Limette. 

Lavender 

Lavender 

Spike,  Thyme,  Serpolet, 
Marjoram. 

Mint 

Peppermint 

Spearmint,  Balm,  Rue, 
Sage. 

Aniseed  . 

Aniseed  . 

Badiane,  Carraway,  Dill, 
Coriander,  Fennel. 

Almond  . 

Bitter  Almonds 

Laurel,  Peach,  Kernels, 
Mirbane. 

Musk 

Musk 

Civet,  Musk-seed,  Musk- 
plant. 

Amber 

Ambergris 

Oak-moss. 

Fruit 

Pear 

Apple,  Pine-apple,  Quince. 

—  Rimmel’s  Book  of  Per f levies. 


■Egyptian  Koiii. — The  kohl,  or  kheul,  which  we  have 
seen  in  use  for  darkening  the  eyelids  since  the  time  of  the 
ancient  Egyptians,  is  made  by  the  Arabs  in  the  following 
way  : — They  remove  the  inside  of  a  lemon,  fill  it  up  with 
plumbago  and  burnt  copper,  and  place  it  on  the  fire  until 
it  becomes  carbonised ;  then  they  pound  it  in  a  mortar 
with  coral,  sandalwood,  pearls,  ambergris,  the  wing  of  a 
bat,  and  part  of  the  body  of  a  chameleon,  the  whole  having- 
been  previously  burnt  to  a  cinder,  and  moistened  with 
rose-water  whilst  hot. — Ibid. 
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***  All  Editorial  Communications  are  to  be  addressed  to  the  E.rrror, 
and  Advertisements  and  Business  Communications  to  the  Publishes  at 
the  Office,  1,  Wine  Office  Court,  Fleet  Street,  London,  E.C.  Piivotc 
letters  for  the  Editor  must  be  so  marked. 


Vol.  XI.  of  the  Chemical  News,  containing  a  copious  Index,  is  now 
ready,  price  ns.  od.,  by  post,'iis.  6d.,  handsomely  bound  in  cloth, 
gold-lettered.  The  cases  for  binding  may  be  obtained  at  our  Office, 
price  is.  6d.  Subscribers  may  have  their  copies  bound  for  2s.  6d.  if 
sent  to  our  Office,  or,  if  accompanied  by  a  cloth  case,  for  is.  Vols.  I. 
and  II.  are  out  of  print.  All  the  others  are  kept  in  stock.  Vol.  XII. 
commenced  on  July  7,  1865,  and  will  be  complete  in  26  numbers. 


J.  /.—The  recommendation  of  Fellows  from  personal  knowledge- 
^l.  annually  or  a  composition.  ’ 

B.  W.  G.  is  thanked.  We  have  already  published  articles  on  the 
subject. 

/■  /•  Rub  the  plaster  and  carbonate  of  soda  together  in  a  mortar  - 
add  some  spirit  of  wine,  which  will  dissolve  the  oleate  of  soda  and 
leave  the  carbonate  of  lead.  Evaporate  the  solution  of  soap  to  get  rid 
of  the  spirit  of  wine,  and  use  the  soap  left. 

Books  Received.— “  Anniversary  Address  delivered  before  the  Anthro¬ 
pological  Society  of  London,”  by  Jas.  Hunt,  Ph.D.,  &c.  :  “Science 
Gossip.”  ■’ 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Preliminary  Note  on  a  New  British  Mineral  containing 
Cerium ,  by  A.  H.  Church,  M.A. 

DUPING  a  recent  visit  to  Cornwall  I  obtained  from  Mr. 
Tailing,  of  Lostwithiel,  a  small  specimen  of  a  mineral 
which  seemed  to  be  worthy  of  examination.  Mr.  Tailing 
himself  had  always  been  of  the  same  opinion  since  he 
first  met  with  the  specimen,  and  it  is  to  his  sagacity  and 
perseverance  that  British  mineralogy  owes  a  new  and 
most  interesting  species. 

The  mineral  is  distinctly  crystallised,  and  occurs  as  a 
coating  of  not  more  than  one-tenth  of  an  inch  in  thick¬ 
ness,  upon  a  siliceous  matrix  in  which  a  grey -green 
mineral  resembling  hornblende  is  disseminated. 

The  crystalline  form  of  the  mineral  appears  to  be  that 
of  an  oblique  rhombic  prism.  The  crystals  are  arranged 
in  fan-shaped  groups,  so  that  only  one  of  the  end-faces 
of  the  prism  can  be  examined.  This  upper  end-face 
(ooi,  if  I  have  read  the  crystal  aright)  has  a  brilliant 
lustre,  almost  adamantine,  and  the  easiest  cleavage  of  the 
crystal  is  parallel  to  it.  The  acute  prismatic  edges  of 
the  crystal  are  symmetrically  truncated  by  small  planes. 
The  hardness  of  the  mineral  is  about  3.  It  is  transparent 
and  pale  smoke-grey. 

The  mineral  was  carefully  picked  over,  and  half  the 
specimen,  about  one  gramme,  submitted  to  analysis. 
With  this  small  amount,  the  quantitative  results  are 
accordant  and  satisfactory. 

Qualitative  analysis  showed  the  presence  of  phos¬ 
phoric  acid,  lime,  water,  and  an  earth  resembling 
alumina.  But  it  was  soon  found  that  this,  as  precipi¬ 
tated  by  ammonia,  was  really  the  hydrate  of  cerium,  or 
rather  of  the  mixed  oxides  of  cerium,  lanthanium,  and 
didymium.  The  insoluble  oxalate,  the  double  cerous- 
potassic  sulphate,  the  borax  bead,  orange  yellow  when 
hot,  and  all  the  other  characteristics  of  the  cerium  group, 
were  readily  obtained  from  minute  fragments  of  the 
mineral.  The  following  mean  percentages  are  deduced 
from  seven  determinations ;  two  of  P205,  two  of  Ce"0, 
two  of  H20,  and  one  of  Ca"0. 


p2°5 

Ce"0 

Ca"0 

HoO 


Experiment. 

.  28*49 

.  51-97 

•  •  •  •  5 ’49 

►  •  •  •  1 .4.  93 


100*88 


The  mineral  is,  then,  a  hydrated  phosphate  of  cerium 
and  calcium,  for  I  have  been  led  to  the  opinion  that  the 
calcium  is  here  not  an  intruding  but  an  essential  ele¬ 
ment.  The  known  phosphates  of  cerium  are  monazite 
and  eryptolite  ;  the  latter  contains  no  calcium,  the  former 
less  than  2  per  cent,  calcium,  while  in  neither  of  these 
minerals  is  there  any  water. 

From  the  analyses  may  be  deduced  the  formula 


Ce//5Ca// 


P04,8aq, 


which  demands  the  following  percentages  : — 

P2O5 . 27*73 

Ce"0  .....  52-73 

C'a"0 . 5 ’47 

H20 . 14*07 


IOO’OO 

Adopting  the  older  atomic  weights,  the  mineralogical 
formula  may  be  abbreviated  thus, — 

(Ce  .Ca  )2  P  +4 H. 

"  b  t  u 
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In  the  course  of  a  few  weeks  further  details  regarding 
the  properties,  &c.,  of  the  new  cerium  mineral  will  be 
published. 

Laboratory,  It. A.  College,  Cirencester,  September  9.  , 
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Oxygenated  Saline  Waters ,  by  B.  W.  Richardson, 

31. A.,  31.1).,  London. 

Dr.  RICHARDSON  laid  before  the  British  Medical  Asso¬ 
ciation  specimens  of  oxygenated  saline  warers.  In  these 
solutions  he  had  succeeded  in  combining  peroxide  of 
hydrogen  (containing  ten  volumes  of  active  oxygen)  with 
various  saline  substances,  and  especially  with  salts  of  iron. 
The  waters,  when  properly  diluted,  were  almost  tasteless, 
the  taste  being  so  unobjectionable  that  children  could 
take  them,  and  adults  could  drink  them  at  meals  in 
place  of  common  water  or  other  fluid.  The  solutions 
presented  were,  a  diuretic  water  carrying  nitrate  of  potassa 
and  spirit  of  nitric  ether;  a  simple  aperient  water,  con- 
veying  sulphate  of  potassa;  and  two  chalybeate  saline  - 
waters,  one  containing  phosphate,  the  other  persulphate, 
of  iron,  with  a  little  free  oxide  of  iron.  The  waters  were 
all  mildly  aperient.  They  were  used  for  adults  in  pro¬ 
portions  of  two  ounces  for  a  dose,  ordinary  water  being 
added  so  as  to  fill  a  tumbler.  Specimens  were  diluted 
in  this  way  and  handed  to  the  members.  Dr.  Richard¬ 
son  said  that  the  water  containing  the  persulphate  of 
iron  was  the  best  chalybeate  aperient  he  had  ever  used. 

It  remained  fresh  for  weeks,  and  in  appearance  re¬ 
sembled  to  perfection  a  natural  mineral  chalybeate 
water.  It  differed,  however,  from  such  water  in  that  it 
contained  a  little  sugar  and  was  rich  in  oxygen.  Each 
dose  contained  a  grain  of  the  iron  salt.  The  formula 


for  this  water  was  as  follows : — 

Peroxide  of  hydrogen  .  .  31. 

(Ten  volumes  of  oxygen.) 

Sulphate  of  potassa  .  .  .  5T- 

Chloride  of  sodium  .  .  .  5'ss< 

Sulphate  of  iron.  .  .  grs.  xij. 

Simple  syrup  ....  ^i. 

Water  to  ...  gxxiv. 


Dose :  Two  fluid  ounces  to  be  taken  with  as  much 
water  as  will  fill  a  tumbler. 

In  obstinate  eases  of  constipation  with  anaemia,  and 
in  cases  of  asthenic  gout  this  solution  was  most  useful. 
The  advantages  derived  from  the  peroxide  of  hydrogen 
in  these  waters  were  most  important,  the  peroxide 
quickening  the  eliminative  action,  and  producing  free 
secretion  and  excretion. 

In  reply  to  a  question  as  to  the  manufacture  of  these 
waters,  Dr.  Richardson  said  that  any  Practitioners  who 
had  the  peroxide  of  hydrogen  could  make  the  waff  rs 
for  themselves,  but  they  were  very  efficiently  made  by 
Messrs.  Garden  and  Robbins,  of  Oxford-street,  Loudon. 

PROCEEDINGS  OF  SOCIETIES. 

COLLEGE  OF  PHYSICIANS. 

“  On  Animal  Chemistry .”  A  course  of  Six  Lectures  by 
William  Odling,  M.B.,  F.R.S.,  F.R.C.P. 

Wednesday ,  May  ic,  1865. 

Lecture  5. 

( Continued  from  page  115.) 

Some  of  these  intermediate  products  of  tissue  metamor¬ 
phosis.  more  particularly  the  hippuric  and  uric  acids, 
leucine,  and  tyrosine,  are  of  sufficiently  constant  occurrence 
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and  general  interest  to  deserve  our  special  examination. 
Hippuric  acid  we  have  already  discussed  somewhat  fully, 
while  the  consideration  of  uric  acid  I  must  postpone  to  my 
next  lecture.  There  remain,  then,  only  leucine  and  tyro¬ 
sine  ;  hut,  before  adverting  to  the  natural  occurrence  of 
these  bodies  in  the  living  and  dead  body,  let  me  direct  your 
attention  for  a  short  time  to  certain  allied  products  obtain¬ 
able  from  nitrogenous  tissue  by  artificial  processes.  When 
flesh,  for  instance,  is  submitted  to  the  action  of  the  oxi¬ 
dising  agent  most  commonly  employed  by  chemists — 
namely,  a  mixture  of  sulphuric  acid  with  either  bichro¬ 
mate  of  potassium,  or  peroxide  of  manganese — there  are 
produced  a  considerable  number  of  monobasic  acids,  and 
several  of  their  associated  aldehydes  and  nitriles.  The 
relationship  of  an  aldehyd  to  its  corresponding  acid  and 
alcohol  is  very  simple,  and  may  be  exemplified  by  common 
or  vinic  aldehyd  among  fatty,  and  by  benzoic  aldehyd 
among  aromatic  compounds.  Thus,  when  vinic  alcohol 
is  submitted  to  oxidation,  it  does  not  simply  take  up  an 
additional  dose  of  oxygen,  but  instead  gives  up  a  portion 
of  its  hydrogen  to  the  oxygenant,  being  thereby  converted 
into  alcohol  dehyd rogenatus  or  aldehyd,  thus  : — 

Alcohol.  Oxygen.  Water.  Aldehyd. 

c2h6o  +  o  =  h2o  +  c2h4o. 

The  resulting  aldehyd  is  a  much  more  readily  oxidisable 
substance  than  the  original  alcohol,  and,  upon  exposure 
to  air,  is  rapidly  convertedby  direct  absorption  of  oxygen 
into  acetic  acid,  thus  : — 

Aldehyd.  Oxygen.  Acetic  acid. 

c2h4o  +  o  =  c2h4o2. 

Similarly,  benzyl  alcohol  is  not  susceptible  of  mere  oxida¬ 
tion,  but,  by  the  action  of  oxygenants,  is  dehydrogenised 
into  benz-aldehyd,  or  essential  oil  of  bitter  almonds, — 
Benzyl-alcohol.  Oxygen.  Water.  Benz-aldehyd. 

C7H80  +  O  =  H2Q  +  C7TI60 ; 

which,  upon  exposure  to  air,  quickly  changes  by  a  direct 
absorption  of  oxygen  into  benzoic  acid,  thus  : — 
Benz-aldehyd.  Oxygen.  Benzoic  acid. 

C7H60  +  O  =  C7Hg02. 

Oxygen,  then,  which  removes  hydrogen  from  the  alcohols, 
attaches  itself  directly  to  the  aldehydes,  and  thereby  dis¬ 
tinguishes  the  one  class  of  compounds  from  the  other  ; 
even  when,  as  in  the  case  of  allyl  alcohol  and  propionic 
aldehyd,  the  two  bodies  have  the  same  ultimate  composi¬ 
tion,  represented  in  their  case  by  the  formula  C3H60. 
Now,  although  the  characteristic  property  of  the  alde¬ 
hydes  is  to  absorb  oxygen  with  conversion  into  acids,  they 
may  nevertheless  be  rehydrogenised  into  alcohols,  as  by 
the  process  of  Wurtz  referred  to  in  my  last  lecture,  thus  :  — 
Benz-aldehyd.  Hydrogen.  Benzyl-alcohol. 

c7h6o  +  h2  ^  c7h8o. 

Or,  still  more  curiously,  one  moiety  of  the  reacting  aldehyd 
may  be  oxidised  into  the  corresponding  acid  or  its  salt, 
and  the  other  moiety  simultaneously  hydrogenised  into  the 
alcohol,  as  in  Cannizzaro’s  well-known  process  : — 

Benz-aldehyd.  Potash.  Pot.  benzoate.  Benzyl-alcohol. 

2C7HgO  +  KHO  =  C7H5K02  +  C7H80 

Correlated,  then,  with  every  alcohol  and  acid  is  an  inter¬ 
mediate  aldehyd,  several  of  which  bodies,  in  addition  to 
benz-aldehyd,  are  familiarly  known  to  us  in  the  form 
of  essential  oils.  Thus,  essential  oil  of  chamomile  con¬ 
tains  angelic  aldehyd  convertible  by  exposure  into  angelic 
acid.  Oil  of  cinnamon,  again,  contains  cinnamic  aldehyd 
convertible  by  exposure  into  cinnamic  acid.  Oil  of  spircea 
constitutes  salicic  aldehyd  convertible  by  oxidation  into 
salicic  acid ;  while  oil  of  rue  contains  methyl-rutic  aldehyd, 
convertible  by  oxidation  into  rutic  acid.  Moreover,  the 
bodies  known  as  acroleine,  acetone,  propione,  glyoxal, 
&c.,  belong  to  the  same  class  of  compounds,  all  of  which 
are  characterised  by  the  property  of  forming  sparingly 
soluble  crystalline  compounds  with  the  acid- or  bi-sul¬ 
phites  of  alkali-metal  (Bertagnini).  Thus,  on  mixing  a 
solution  of  a  cid-sulphite  of  sodium  with  the  product  of 


the  destructive  distillation  of  castor  oil,  which  contains 
the  7-carbon  or  cenanthic  aldehyd,  the  whole  becomes, 
you  observe,  a  semi-solid  white  mass,  from  the  instantaneous 
combination  of  the  two  bodies  with  one  another  to  form 
cenanthal-sulphite  of  sodium  C7H140.HNaS03.  But  even 
this  property  of  uniting  with  the  acid  sulphites,  which 
enables  us  so  easily  to  recognise  and  isolate  the  aldehydes, 
is  less  characteristic  than  their  acidifiability  by  direct  ab¬ 
sorption  of  oxygen  ;  so  that,  considered  as  products  of 
oxidation,  the  aldehydes  may  be  looked  upon  as  incom¬ 
pletely  formed  acids.  When,  therefore,  we  find  that  by 
treating  muscle  with  an  oxidising  agent  we  obtain  alde¬ 
hydes  together  with  their  corresponding  acids,  it  only 
shows  that  our  oxidising  agent  is  employed  in  deficiency, 
or  rather  that  the  products,  being  readily  volatile,  are  not 
left  in  contact  with  the  heated  oxidising  mixture  suffi¬ 
ciently  long  to  be  entirely  converted  into  acids. 

But  in  addition  to  aldehydes  and  acids,  certain  nitriles, 
more  particularly  formio-nitrile  and  valero-nitrile,  have 
been  obtained  by  muscle  oxidation.  You  may  remember 
that  I  have  already,  in  previous  lectures,  made  mention  of 
prussic  acid,  cyanide  of  hydrogen,  or  formio-nitrile  ;  of 
cyanide  of  methyl,  or  aceto-nitrile ;  of  cyanogen,  or 
ox alo -nitrile,  &c.  Now,  the  majority  of  nitriles  are  pro¬ 
curable  either  by  the  action  of  the  simplest  organic  nitrile, 
namely,  formio-nitrile  or  prussic  acid,  upon  the  pre¬ 
ceding  alcohol,  or  by  the  action  of  ammonia  upon  the 
co-equal  acid,  with  elimination  of  water,  as  shown  below 
in  the  case  of  valero-nitrile  : — 

Butyl  alcohol.  Prussic  acid.  Water.  Valero-nitrile. 

C4H10O  +  CH  n  —  h2o  =  c5ti9n. 

Valeric  acid.  Ammonia.  Water.  Valero-nitrile. 

c5h10o2  +  h3n  —  2h2o  =  c5h9n. 

The  first  process  is  a  true  synthesis,  or  passage  from  a 
lower  to  a  higher  carbon  group,  as  explained  in  my  last 
lecture  when  speaking  of  general  synthetic  methods ; 
while  the  second  is  merely  a  metamorphosis  of  the  acid 
into  its  dehydrated  ammonia  salt.  By  treatment  with 
caustic  alkalies,  the  several  nitriles  or  organic  cyanides 
absorb  water  to  reproduce  ammonia  and  a  salt  of  the  acid 
to  which  they  respectively  appertain,  thus  : — 

Valero-nitrile.  Potash.  Water.  Ammonia.  Pot.  valerate. 

C5H9N  +  KHO  +  H20  =  H3N  +  C5H9K02, 

Prussic  acid.  Potash.  Water.  Ammonia.  Pot.  formiate. 

C  H  N  +  KHO  +  H20  =  H3N  +  C  H  K02. 

Accordingly,  the  occurrence  of  nitriles  in  addition  to 
acids  and  aldehydes,  only  shows  that  certain  oxidation- 
products  of  the  carbo-hydrate  constituents  of  muscle 
exist  partly  in  combination  with  an  ammonia-residue 
derived  from  its  nitrogenous  constituents,  whereby,  instead 
of  the  normal  acids,  we  obtain  in  some  cases  their  dehy¬ 
drated  ammonia  salts  ;  whence  it  follows  that  the  nitriles, 
like  the  aldehydes,  do  not  call  for  any  separate  considera¬ 
tion,  but  may  be  discussed  with  their  respective  acids,  of 
which,  indeed,  they  constitute  mere  varieties. 

The  following  acids,  then,  in  the  state  of  acids,  alde¬ 
hydes,  and  nitriles,  have  been  obtained  by  the  oxidation  of 
flesh  with  a  mixture  of  sulphuric  acid,  and  peroxide  of 
manganese, — as  now  taking  place  in  the  retort  upon  the 
table  : — 

Fatty  Acids.  Aromatic  Acids. 


c6h12o2 

Caproic 

— 

99 

c5h10o; 

Valeric 

— 

99 

c4h8  o2 

Butyric 

— . 

9  9 

c3tig  o2 

Propionic 

C8II802 

Toluic  ? 

c2h4  o2 

Acetic 

c7hgo2 

Benzoic 

CH,  02 

Formic 

C6H40o 

Collie  ? 

These  several  acids,  you  observe,  contain  but  two  atoms 
of  carbon  in  their  respective  molecules.  In  reality,  how¬ 
ever,  we  cannot  doubt  that  corresponding  acids  with  three 
and  four  atoms  of  oxygen  are  also  formed,  as  in  other 
modes  of  oxidation;  but  these  poly-oxygen  acids  being 
much  less  volatile  than  their  di-oxygen  congeners,  are  not 
removed  at  once  from  the  oxidising  mixture,  but  remain 
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in  contact  with  it  for  so  great  a  length  of  time— are  sub¬ 
jected  to  such  a  prolonged  process  of  oxidation — that  they 
become  more  or  less  completely  destroyed,  or,  in  other 
words,  converted  into  carbonic  acid. 

Now,  there  are  two  special  points  of  interest  connected 
with  the  above  list  of  muscle-acids,  which  are  arranged, 
you  observe,  in  the  order  of  simplicity,  instead  of  com¬ 
plexity,  as  heretofore.  The  first  point  to  which  I  would 
direct  your  attention  is,  that  even  the  most  complex  of 
these  acids  is  comprised  among  the  simpler  members  of 
its  particular  series.  Thus,  while  by  the  direct  or  indirect 
oxidation  of  fat,  we  may  obtain  acids  with  eight,  nine,  ten, 
and  even  sixteen  atoms  of  carbon,  the  most  complex 
acids  as  yet  obtained  by  the  artificial  oxidation  of  flesh, 
are  those  with  five,  six,  and  seven  atoms,  for  the  produc¬ 
tion  of  toluic  acid  is  at  any  rate  very  doubtful.  Now, 
although  this  oxidation  of  flesh  has  not  been  performed 
with  sufficient  frequency  or  variety  of  process  to  warrant 
our  laying  much  stress  upon  the  results  obtained,  still  less 
of  affirming  that  no  more  complex  aplone  molecules  than 
those  with  seven  atoms  of  carbon  are  in  any  case  procur¬ 
able,  nevertheless  the  above  observation,  taken  in  conjunc¬ 
tion  with  other  facts,  has  an  interest  which  must  not  be 
overlooked.  Thus  among  all  the  products  of  tissue-meta¬ 
morphosis  occurring  in  the  living  body,  with  the  possible 
exception  of  indigo,  which,  like  toluic  acid,  contains  eight 
carbon  atoms  ;  among  all  the  products  of  the  putrefactive 
decomposition  of  dead  animal  tissue  ;  among  all  the  pro¬ 
ducts  obtainable  by  its  direct  oxidation  as  just  referred  to  ; 
and  among  all  the  products  obtainable  by  its  indirect  oxida¬ 
tion  with  acids  or  alkalies,  not  a  single  aplone  molecule 
with  more  than  seven  atoms  of  carbon  has  yet  been  posi¬ 
tively  observed.  Comparing  the  ascertained  constitution 
of  oleine,  for  instance,  with  the  hypothetical  constitution 
of  some  protein  body,  we  know  that  the  molecule  of  oleine 
contains  57  carbon  atoms,  and  that  these  atoms  pertain  to 
the  residues  of  four  distinct  aplone  molecules,  namely, 
three  molecules  of  oleic  acid,  containing  each  18  carbon 
atoms,  and  one  molecule  of  glycerine,  containing  3  carbon 
atoms.  Accordingly,  by  the  breaking  up  of  oleine  we 
may  obtain  aplone  molecules  with  as  many  as  1 8  atoms  of 
carbon,  and  with  successively  fewer  and  fewer  atoms, 
according  to  the  degree  of  oxidation,  until  finally  we  get 
such  bodies  as  succinic  acid  C4H604,  oxalic  acid  C2H204, 
and  carbonic  acid  CH2Og ;  while,  among  intermediate 
compounds,  the  palmitic  acid  with  1 6,  the  sebacic  and  rutic 
acids  with  10,  and  the  suberic  acid  with  8,  are  certainly, 
and  other  acids  with  from  1  to  18  carbon  atoms,  in  all 
probability,  procurable.  On  the  other  hand,  the  compo¬ 
sition  of  the  molecule  of  albumen  is  at  present  unde¬ 
termined,  but  assuming,  according  to  the  balance  of 
authority,  that  it  contains  72  carbon  atoms,  what  is  the 
number  and  what  the  complexity  of  the  aplone  molecules 
between  which  these  72  carbon  atoms  are  divided?  All 
we  can  say  is  that  no  aplone  molecule  Avith  more  than  7  or 
8  carbon  atoms  has  hitherto  been  produced  by  its  natural 
or  artificial  decomposition,  so  that  its  constituent  residues 
probably  appertain  to  simpler  molecules,  than  do  the 
residues  of  ordinary  fat. 

The  other  point  of  interest  connected  Avith  the  artificial 
oxidation  of  flesh  is,  that  the  acids  and  aldehydes  produced 
thereby  belong  to  both  our  primary  series,  namely,  the 
fatty  and  the  aromatic  ;  so  that  while  the  oxidation  of 
muscle  in  the  laboratory  yields  us  the  same  series  of  fatty 
acids  that  are  producible  by  the  similar  oxidation  of  fat, 
it  yields  in  addition  certain  acids  of  the  aromatic  series 
Avhich  are  not  producible  by  the  oxidation  of  fat.  This 
result  acquires  additional  importance  from  the  considera¬ 
tion  that  chemists  are  at  present  quite  unable  to  transform 
fatty  into  aromatic  compounds,  or  vice  versa,  by  any  definite 
reaction.  It  is  true  that  when  certain  bodies  of  the  fatty 
class  are  subjected  to  a  full  red  heat,  some  products 
belonging  to  the  aromatic  class  are  formed ;  but  this  trans¬ 
formation  is  one  which  we  cannot  trace.  It  belongs  to 


that  class  of  reactions  which  are  called  destructive  or 
indefinite,  in  contra-distinction  to  those  easily  traceable 
and  definite  reactions  which  we  call  more  especially  meta- 
morphic.  By  no  ordinary  treatment  with  reagents,  and 
certainly  not  by  any  of  the  modes  of  treatment  to  which 
muscle  has  been  subjected,  are  we  able  to  pass  from  the 
fatty  to  the  aromatic  class  of  bodies  ;  and  accordingly,  Avhen 
Ave  find,  by  treating  flesh,  &c.,  Avith  sulphuric  acid  and 
manganese,  that  both  aromatic  and  fatty  acids  are  produced, 
we  have  a  right  to  infer  that,  be  the  exact  composition  of 
flesh,  & c.,  Avhat  it  may,  it  certainly  contains,  in  addition 
to  its  ammonia  residues,  one  or  more  residues  of  compounds 
belonging  to  the  fatty,  and  one  or  more  residues  of  com¬ 
pounds  belonging  to  the  aromatic  class.  This  conclusion 
becomes  eAren  more  irresistible  when  Ave  consider  that  not 
only  by  the  direct  oxidation  of  nitrogenous  tissue  now 
taking  place  on  the  table,  but  by  its  indirect  oxidation, 
through  the  agency  of  acids  and  alkalies,  as  well  as  by  its 
post-mortem  putrefactive  decomposition,  and  its  ante¬ 
mortem  natural  transformation,  compounds  belonging  to 
both  the  aromatic  and  fatty  class  simultaneously  make 
their  appearance. 

Among  these  compounds,  leucine  and  tyrosine  demand 
our  special  attention — leucine  being  an  ammoniated  term 
of  the  6-carbon  fatty,  and  tyrosine  an  ethyl-ammoniated 
term  of  the  7-carbon  aromatic  acid  group.  These  tAvo  bodies 
occur  in  association  with  one  another  under  the  following 
circumstances  : — In  the  first  place,  they  result  from  the 
putrefaction  of  flesh,  cheese,  white  of  egg,  gluten  of  wheat, 
&c.  They  havre  also  been  detected  in  fresh  blood,  and 
occur  very  generally  in  glandular  tissue  and  secretion — ■ 
leucine,  hoAvever,  in  much  the  larger  proportion,  so  that  in 
some  cases  where  it  has  been  recognised,  the  tyrosine  pro¬ 
bably  accompanying  it  has  been  overlooked.  Leucine,  more 
particularly,  has  been  found  in  the  spleen,  thymus, 
thyroid,  and  lymphatic  glands  ;  and,  indeed,  from  its 
occurrence  in  the  two  former,  received  at  one  time  the 
names  of  lienine  and  thymine. 

Both  leucine  and  tyrosine  are  met  with  most  abundantly 
in  the  pancreas  and  its  secretion,  but  they  also  occur  in 
the  liver  and  bile,  and  in  the  kidneys  and  urine,  particu¬ 
larly  in  certain  pathological  conditions.  Leucine  has  also 
been  recognised  in  the  salivary  and  intestinal  glands  and 
their  secretions,  and  is,  according  to  Boedeker,  an  ordinary 
constituent  of  pus. 

That  leucine  and  tyrosine  pre-exist  in  the  living  body, 
and  are  not  merely  post-mortem  products,  is  evident  from 
the  circumstance  of  their  having  been  detected  in  the 
urinary,  pancreatic,  and,  in  the  case  of  leucine,  purulent 
and  salivary  secretions  of  living  animals.  But  more  than 
this.  A  long  time  back,  De  la  Hue  noticed  that  tyrosine 
existed  pre-formed  in  the  dried  cochineal  insect,  and 
Staedeler  has  more  recently  recognised  the  presence  of 
both  tyrosine  and  leucine  in  invertebrata  belonging  to  all 
the  principal  non-infusorial  classes,  by  crushing  up  the 
liAring  animals  in  a  mortar  with  a  mixture  of  powdered 
glass  and  alcohol.  Thus  it  is  manifest  that  leucine  and 
tyrosine  are  possessed  of  a  very  extensive  natural  distri¬ 
bution.  But  they  have  not  as  yet  been  detected  in  the 
juice  of  flesh,  a  circumstance,  how'ever,  which  appears  the 
less  surprising  when  Ave  remember  that  even  urea  itself, 
an  undoubted  product  of  muscular  metamorphosis,  has 
never  been  satisfactorily  recognised  in  healthy  muscular 
tissue,  probably  on  account  of  its  rapid  removal  by  the 
circulation. 

Artificially,  leucine  and  tyrosine  may  be  produced  from 
flesh,  blood-albumen,  Avhite  of  egg,  gluten,  casein  or  cheese, 
gelatin,  chondrin,  elastic  tissue,  horn,  nails,  feathers,  hair, 
hedgehog-spines,  cockchafer^elytra,  &c.,  &c.,  by  one  or  other 
of  two  well-known  indirect  processes  of  oxidation,  Avhich 
consist  in  boiling  the  above-named  substances  lor  many 
hours  with  some  mineral  acid,  or  in  fusing  them  gently 
with  caustic  alkali.  Now,  these  tAvo  apparently  opposite 
processes  are  the  same  in  principle.  In  each  case,  the  acid 
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or  alkali  merely  enables  the  protein  or  gelatinoid  substance 
to  react  with  water  H20,  whereby  one  portion  of  it  be¬ 
comes  oxidised  into  leucine,  tyrosine,  &c.,  while  another 
portion  is  hydrogenised  into  divers  products.  The  nature 
of  this  action  is  best  exposed  by  considering  the  case  of 
some  tolerably  simple  well-characterised  substance — such, 
for  instance,  as  benz-aldehyd,  or  essential  oil  of  bitter 
almonds.  When  this  body  is  treated  with  caustic  potash, 
one-half  of  it  becomes  oxidised  into  benzoic  acid,  which 
appears  in  the  form  of  an  alkaline  benzoate,  and  the  other 
half  is  hydrogenised  into  benzyl-alcohol,  as  I  mentioned  a 
few  minutes  ago  : — 

Benz-aldehyd.  Water.  Benzoin  acid.  Benzyl-alcohol. 

2C7H6o  +  H,0  =  C7HG02  +  C7H80 

When,  however,  a  large  excess  of  alkali  is  used,  and 
the  action  allowed  to  become  more  violent,  the  hydrogen 
does  not  enter  into  any  combination,  but  is  simply  liberated 
in  the  gaseous  state,  thus  ; — 

Benz-aldehyd.  Water.  Benzoic  acid.  Hydrogen. 

C7HgO  +  HoO  =  C7Hg02  +  H2. 

Now,  in  fusing  the  above-mentioned  animal  substances 
with  caustic  alkali,  a  greater  or  less  proportion  of  gaseous 
hydrogen  from  the  decomposed  tissue- water  is  similarly 
liberated  ;  whereas,  in  boiling  them  with  mineral  acids, 
this  same  hydrogen,  instead  of  being  liberated,  effects 
certain  hitherto  unexamined  combinations  or  reactions  ; 
-while,  in  both  cases,  the  oxygen  of  the  decomposed  water 
effects  the  production  of  leucine  and  tyrosine.  Here  are 
specimens  of  leucine  and  tyrosine  obtained  in  this  way  by 
the  action  of  sulphuric  acid  on  feathers,  and  here  a  fine 
specimen  of  tyrosine  extracted  from  cochineal,  all  kindly 
lent  me  by  Dr.  Hugo  A- tiller. 

Thus  the  conclusion  that  nitrogenous  tissue  contains  a 
something  related  to  the  fatty  group  and  a  something- 
related  to  the  aromatic  group,  suggested  by  the  results  of 
its  direct  oxidation  with  peroxide  of  manganese  or  chromic 
acid,  is  confirmed  by  the  results  of  its  indirect  oxidation 
with  acids  and  alkalies.  Among  fatty  compounds,  we 
obtain,  in  the  one  case,  caproic  acid,  and,  in  the  other, 
amido-caproic  acid,  or  leucine ;  while  among  aromatic 
compounds  we  obtain,  in  the  one  case,  benzoic  acid,  and, 
in  the  other,  ethyl-amido-salicic  acid,  or  tyrosine.  Now, 
let  us  consider  the  constitution  and  respective  relationships 
of  these  two  bodies. 

Starting  from  our  primary  fatty  acids,  we  may  obtain  the 
following  series  of  chlorine  derivatives:  — 


C  H, 
C.H 


Fatty  acids. 


02 

4  °2 


c3hg  o. 
c4h8  o2 
c5h10o2 

C6Hi202 


Formic. 

Acetic. 

Propionic. 

Butyric. 

Valeric. 

Caproic. 


a-Derivatives. 

CH  Cl<  )2  Chloro-formic. 
C2H3  C102  Chlor-acetic. 
C3H5  ClOo  Chloro  -propionic. 
C4H7  C102  Chloro- butyric. 
C5Hg  C102  Chloro-valeric. 
C'eHnClOjj  Chloro-caproic. 


Now,  if  in  each  of  these  derived  acids  we  replace  tl 
residue  of  hydrochloric  acid,  or  Cl,  by  the  residue  ■ 
watei,  or  HO,  we  obtain  a  new  series  of  acids  j  where! 
if  we  replace  it  by  the  residue  of  ammonia,  H2N,  v 
obtain  a  series  of  amides,  thus  : — 


7-Amides. 

C  H  (H2N)02 
C2Hs  (H,N)02 
c3h5  (H2N)02 
c4e7  (h2n)o2 

CsH9  (H2N)02 
C6Hu(H2N)02 


Carbamii 

Glycocin 

Alanine. 

Bulatine, 

Phoeine. 

Leucine. 


/3-Acids. 

C  H  (HO)00  Carbonic. 

C2H3(H0)02  Glycolic. 

C3II5  (H0)02  Lactic. 

C4H7  (H0)02  Bulatic. 

C5H9  (H0)02  Phocic. 

C6H11(H0)02  Leucic. 

**  V  ii  \  ii  /  ”  ^  - 

Excluding  the  mono-carbon  compounds,  whose  t 
haviour  in  other  cases  is  frequently  different  from  that 
their  more  complex  homologues,  the  £-acids  and  7-amic 
may  be  obtained  from  the  corresponding  fatty  acids  throu 
tne  intervention  of  their  a-chloro-derivatives  as  abc 
described.  Excluding,  again,  the  mono-carbon  co: 
pounds,  by  acting  upon  any  of  the  7-amides  with  nitre 
acids,  we  obtain  the  /El-acids,  whereas  by  acting  on  tb 


with  an  electro-negative  chloride  and  water,  we  obtain  the 
a-chloro-acids,  convertible  into  the  normal  acids  by  treat¬ 
ment  with  nascent  hydrogen.  Moreover,  the  7-amides 
are  producible  and  deeomposible  in  a  variety  of  other 
ways.  The  relation,  therefore,  of  glvcoeine  to  the  glycolic 
and  chlor-acetic  acids,  and  of  leucine  to  the  leucic  and 
chloro  caproic  acids,  is  merely  the  relation  of  ammonia 
H.H2N,  to  water  H.HO,  and  to  chlorhydric  acid  II. Cl,  as 
I  explained  to  you  more  fully  in  my  first  lecture. 

Glycocine  I  have  referred  to  on  several  previous  occa¬ 
sions.  It  is  produced  together  with  leucine  and  tyrosine 
by  the  action  of  acids  or  alkalies  upon  nitrogenous,  and 
more  particularly  gelatigenous,  tissues,  whence  its  original 
name  of  sugar  of  gelatine.  It  exists  as  a  constituent 
residue  of  sarcosine  and  kreatine,  as  well  as  of  the  hip- 
puric  and  glycocholic  acids.  The  next  body,  alanine, 
is  obtainable  from  acet-aldehyd  by  treatment  with  aqueous 
prussic  acid  in  the  same  way  that  leucine  is  obtainable 
from  valer-aldehyd,  as  mentioned  also  in  my  first  lecture. 
By  analogy  it  should  be  called  lactine,  were  not  this 
appellation  otherwise  appropriated — namely,  by  milk 
sugar  C6H1206,  whose  formula,  you  observe,  is  exactly 
twice  that  of  lactic  acid  C3H603,  a  compound  to  which 
milk  sugar  is  in  some  way  or  other  very  closely  related. 
It  is  curious  that  while  lactic  acid  exists  so  largely  in 
flesh-juice,  gastric  juice,  &c.,  alanine  should  never  have 
been  recognised  in  any  natural  or  artificial  product  of 
animal  tissue.  I  am  not  aware  that  bulatine  has  yet  been 
obtained  from  any  source  whatever ;  while  phoeine  has 
been  noticed  upon  one  occasion  only  by  Gorup-Besanez 
in  the  pancreas  of  an  ox.  Leucine,  on  the  other  hand,  as 
I  have  already  remarked,  exists  naturally  in,  and  is  pro¬ 
ducible  artificially  from,  a  great  variety  of  animal  and 
vegetable  bodies. 

In  commencing  the  study  of  the  constitution  of  tyrosine 
we  are  at  once  struck  by  the  great  resemblance  which  its 
formula  bears  to  that  of  hippuric  acid.  You  observe  that 
the  molecule  of  tyrosine  differs  in  ultimate  composition 
from  the  molecule  of  hippuric  acid,  by  an  excess  of  two 
atoms  of  hydrogen,  thus  :  — 

CgHg  N03  Hippuric  acid. 

OgHjjNOg  Tyrosine. 

Since,  however,  complex  molecules  of  this  description 
are  built  up  of  the  residues  of  several  simpler  molecules, 
it  may  happen,  and  indeed  not  unfrequentlv  does  happen, 
that  the  number  of  the  atoms  of  carbon,  hydrogen, 
oxygen,  and  nitrogen  in  two  or  more  complex  bodies, 
approximate  very  closely  to,  or  are  even  identical  with, 
one  another  ;  whilst  the  bodies  themselves  are  built  up  of 
very  different  residues,  and  accordingly  have  no  real  rela¬ 
tionship  of  proximate  constitution.  Such,  however,  is  not 
the  case  with  hippuric  acid  and  tyrosine.  Each  of  these 
bodies  is  composed  of  three  constituentresidues — namely,  an 
ammonia  residue,  a  2-carbon  residue,  belonging  to  the  fatty, 
and  a  7-carbon  residue,  belonging  to  the  aromatic  class.  That 
the  aromatic  residue  of  tyrosine,  however,  differs  from  the 
hippuric  acid  residue,  in  belonging  to  the  salicic  instead  of  the 
benzoic  sub  group,  is  evident  from  a  variety  of  considera¬ 
tions  pointed  out  by  Schmitt  and  Nasse,  whose  recently 
published  views  on  the  constitution  of  tyrosine,  if  not 
demonstrated  with  absolute  certainty,  are  so  probable  in 
themselves,  and  so  supported  by  collateral  testimony,  as  to 
leave  us  in  very  little  doubt  as  to  their  substantial  correct¬ 
ness.  Thus  tyrosine  agrees  writh  other  salicic  compounds 
in  the  characteristic  properties  of  yielding  phenol  by  dis¬ 
tillation,  and  chloranil  by  chlorination,  and,  after  suitable 
treatment,  of  striking  a  purple  colour  with  persalts  of 
iron,  as  you  perceive.  This  last  reaction  constitutes  Piria’s 
well  -known  test  for  tyrosine.  Now,  according  to  Schmitt 
and  Nasse,  the  particular  member  of  the  salicic  sub-group 
which  enters  into  the  constitution  of  tyrosine  is  salicic 
acid,  whose  formula,  you  observe,  differs  from  that  of 
benzoic  acid  by  an  excess  of  one  atom  of  oxygen.  More- 
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over,  benzoic  acid  is  isomeric  with  salicic  aldehyd,  and 
salicic  acid  with  ampelic  or  oxi-benzoic  acid,  thus, — 

C7H602  Benzoic  acid,  and  salicic  aldehyd. 

C7H603  Ampelic  acid,  and  salicic  acid. 

With  regard  to  the  natural  history  of  salicic  compounds, 
salicine,  as  I  have  already  explained,  is  a  glucoside  of 
salicylic  alcohol,  and  oiL  of  spiroea  constitutes  salicic 
aldehyd,  while  oil  of  wintergreen  is  composed  largely  of 
methylic  salicate,  or  salicic  methyl-ether.  Some  salicic 
compound,  moreover,  occurs  as  a  constituent  residue  of 
indigo  C8H5NO,  as  shown  by  the  following  considerations. 
Thus,  when  indigo  experiences  decomposition  by  treat¬ 
ment  with  reagents,  its  single  atom  of  nitrogen  and  one  of 
its  eight  atoms  of  carbon  are  more  particularly  affected, 
and  hence,  as  a  convenient  representation  of  its  probable 
molecular  constitution,  we  may  associate  this  mobile 
carbon  and  nitrogen  with  one  another,  and  so  write  the 
formula  of  indigo  upon  the  7-carbon  or  salicic  type,  thus — 
C7H6(CN)0.  Indigo  or  cyan-salicol. 

Now,  by  boiling  indigo  for  a  long  time  with  oxidising 
agents,  and  by  treating  salicic  acid  with  Btrong  nitric  acid, 
we  obtain  identically  the  same  product,  which  has  re¬ 
ceived  the  names  of  anilic,  indigotic,  and  nitro-salicic  acid, 
thus — 

Indigo.  Oxygen.  Anilic  acid.  Carb-anhyd. 

C,H5(UN)0  +  Os  =  C7Hs(N02)03  +  Cu, 

Salicic  acid.  Nitric  acid.  Nitro-salicic  acid.  Water. 

C7H6Os  +  (N02)H0  =  <J7H6(N02)03  +  H.HO 

Again,  when  indigo  is  gently  fused  with  caustic  alkali 
it  undergoes  a  simultaneous  hydration  and  oxidation, 
whereby  it  is  converted  into  anthranilic  acid,  or  amido- 
salicic  aldehyd,  thus— 

Indigo.  Water.  Oxygen.  Anthranil.  acid.  C'arb-anbyd. 

C7H5(CN)0  +  H20  +  02  =  C7B5(H2N)02  +  co2 

When,  however,  the  reaction  takes  place  more  violently, 
we  get  normal  salicic  acid,  produced,  thus — 

rtovT). 

Indigo.  Water.  Oxygen.  Salicic  acid.  Ammonia. 

C7H6(CN)0  +  2H20  +  02  =  C7H6(H0)02  +  h3n  +  co2 

You  observe  that  the  anthranilic  and  salicic  acids  fur¬ 
nish  us  with  another  instance  of  that  relationship  between 
amidated  and  hydrated  compounds  to  which  I  have  so 
often  adverted. 

Seeing  from  the  observations  and  researches  of  Prout, 
Heller,  Debuyne,  Hassall,  Seheerer,  Schunk,  and  others, 
that  human  urine  not  unfrequently  deposits  indigo  spon¬ 
taneously,  and  contains  habitually  an  indigo-yielding 
substance  known  as  indican,  which  is  probably  a  glucoside 
of  white  or  hydrogenised  indigo,  we  come  to  the  conclu¬ 
sion  that  while  a  salicic  residue  in  the  form  of  tvrosine  is 

V 

a  constant  product  of  the  natural  and  artificial  oxidation 
of  nitrogenous  tissue,  another  salicic  residue  in  the  form  of 
indigo  or  indican  is  a  usual  ingredient  of  that  secretion 
by  which  the  products  of  disintegrated  nitrogenous  tissue 
are  principally  discharged.  Moreover,  this  occurrence  of 
indigo  in  urine  further  exemplifies  a  point  with  which  we 
must  all,  1  believe,  have  been  more  or  less  struck,  both  in 
this  and  previous  lectures — nsmely,  the  thorough  inter¬ 
dependence  of  vegetable  and  animal  chemistry,  as  shown 
by  the  frequent  relationship  and  even  identity  of  products 
formed  in  vegetable  and  animal  organisms. 

Another  physiological  point  of  interest  connected  with 
salicic  compounds  is  their  occurrence  in  the  urine  in  the 
form  of  salisuric  acid.  It  is  well  known  that  when  benzoic 
aldehyd  or  acid  is  taken  internally,  it  makes  its  appearance 
in  the  urine  in  the  form  of  glyco-benzoic  or  hippuric  acid 
C9H9N03  ;  and,  no  doubt,  some,  at  any  rate,  of  the  hippuric 
acid  excreted  buth  by  vegetable  and  mixed  feeders  is  de¬ 
rived  from  the  ingestion  of  certain  benzo-genetic  articles 
of  food.  Similarly,  the  administration  of  salicine  and 
salicic  aldehyd  or  acid  is  followed  by  the  appearance  in 
the  urine  of  glyco*salicic  or  salisuric  acid  C9H9N04, 


readily  decomposible  into  glycocine  and  salicic  acid,  just 
as  hippuric  acid  is  decomposible  into  glycocine  and  ben¬ 
zoic  acid.  Hence  the  salisuric  and  salicic  acids  may  be 
regarded  as  normal  constituents  of  the  urine  of  the  beaver 
and  possibly  other  rodents,  with  whom  willow  bark  is  a 
favourite  food.  The  occurrence  of  salicic  compounds  in 
castoreum  also  is  doubtless  due  in  a  similar  manner  to  the 
food  of  the  beaver.  Castoreum,  moreover,  contains  phenol, 
or  coal-tar  creosote,  which,  according  to  Staedeler  and 
others,  is  an  ordinary  constituent  of  human  urine,  and  an 
important  contributor  to  its  characteristic  odour.  Now, 
the  relation  of  phenol  to  salicic  acid  is  very  simple.  Under 
suitable  conditions  salicic  acid  breaks  up  into  phenol  and 
carb-anhydride,  which,  under  other  conditions,  re-unite  to 
form  salicic  acid,  thus — 


Phenol.  Carb-anbyd.  Salicic  acid. 

C^HgO  +  C02  =  C7H603. 

Remembering  that  urine  of  a  dark  brown  colour,  or 
becoming  of  a  brown  colour  by  oxidation,  contains  a 
pigment  which  is  in  some  way  or  other  related  to  indigo, 
and  also  that  an  apparently  similar  brown  urine  is  occa¬ 
sionally  passed  after  the  internal  or  external  administra¬ 
tion  of  phenol,  kreasote,  tar-oil,  &c.,  this  relationship  of 
salicic  and  phenyl  compounds  presents  a  considerable 
pathological  interest.  Phenol  may  indeed  be  considered 
as  the  nucleus  not  only  of  salicic  acid,  but  likewise  of 
tyrosine  and  indigo,  from  both  of  which  also  it  is  readily 
obtainable.  Moreover,  by  treatment  with  chlorine,  all 
four  bodies  yield  the  same  6-carbon  ultimate  product, 
namely,  chloranil  C6C1402.  or  perehloroquinone. 

It  now  only  remains  for  us  to  consider  the  ultimate 
constitution  of  tyrosine,  and  its  analogy  to  hippuric  acid. 
Starting  from  water  and  ammonia,  we  have  the  following 
alcoholic  derivatives  : — 

Amines. 

H  ) 

H  H  j  N  Hy dr-amine 

TT  \ 

CH  H  [  ^  Methyl-amine 

3 '  * 

TT  , 

CH  hP  Ethyl-amine 

•  .  2  5*  ' 

Now,  replacing  an  atom  of  hydrogen,  or  the  atom  of 
chlorine,  in  acetic  and  chloracetic  acid  respectively,  by 
the  residue  of  water  HO,  we  obtain  glycolic  or  oxiacetic 
acid;  replacing  it  by  the  residue  of  ammonia  H2N,  we 
obtain  amid-acetic  acid,  or  glycocine  ;  replacing  it  by  the 
residue  of  metbylamine  CH4N,  we  obtain  methyl-amid- 
acetic  acid,  or  methyl-glycocine,  or  sarcosine  ;  and,  lastly, 
replacing  it  by  the  residue  of  ethylamine  C2H6N,  we 
obtain  ethyl-amid- acetic  acid,  or  ethyi-glyeocine,  thus 


Hydrates. 


H 
H 

5i}o 


}° 


CH3 
H 
C0H 


Hydric 

Methylic 


|  O  Ethylic 


Acetic  Derivatives. 

C2H402  Acetic  acid. 

C2H3(C1)02  Chlor- acetic  acid. 

C2H3(H0)02  Glycolic  acid. 

C2H3(H2N)02  Glycocine. 

C2H3(CH3HN)02  Sarcosine  or  methyl-glycocine. 

C2H3(C2H5HN)02  Ethyl-glycocine. 

The  constitution  and  mutual  relationship  of  the  above 
tabulated  bodies  have  been  established  as  well  by  their  re¬ 
composition  as  by  their  decomposition.  In  the  case  of 
tyrosine,  however,  we  have  only  a  knowledge  of  its  de¬ 
compositions  to  fall  back  upon,  from  which,  howevei,  it 
would  appear,  according  to  Schmitt  and  Nasse,  that  in 
its  constitution  tyrosine  corresponds  most  nearly  with 
sarcosine  or  methyl-glycocine  among  natural  products, 
and  still  more  nearly  with  the  artificial  ethyl-glycocine  of 
Heintz.  Just,  indeed,  as  sarcosine  is  acetic  acid  in  which 
an  atom  of  hydrogen  is  it  p-aced  by  the  residue  of  methy- 
lamine,  so  is  tyrosine  sal  ■  -c  acid  in  which  an  atom  ot 
hydrogen  is  replaced  by  the  :  ■.  idue  ol  ethylamine,  thus  . 

C2H.,(CH3HN)  ;>2  Sarcosine. 

C7H5(C2H6.HN)03  Tyrosine. 

Lastly,  Dessaignes  having  prepared  hippuric  acid  by  sub- 
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stituting  a  residue  of  glycocine  for  the  atom  of  chlorine  in 
chlorobenzoic  aldehyd  C7H5(C1)0,  the  relationship  of  hip- 
puric  acid  and  tyrosine  to  one  another  and  to  the  benzoic 
and  salieic  acids  is  shown  by  the  following  formulae,  the 
parentheses  of  which  are  merely  intended  to  point  out  the 
exchanged  portions  of  the  original  and  derived  bodies  : — 


Benzoic  acid. 

C7H5(H0)0 


Hippuric  acid. 

C7H5(C2H302.HN)0 


Salieic  acid.  Tyrosine. 

C7H5(H)03  C7H5(C2Hs.HN)03 

Now,  alcohol  is  directly  convertible  into  glycolic  acid, 
and  hence  ethylamine  indirectly  convertible  into  glycocine, 
by  oxidation,  whereas  salieic  acid  is  convertible  into  ben¬ 
zoic  acid  by  hydrogenation;  so  that  the  fatty  2-carbon 
constituent  of  hippuric  acid  is  more  highly  oxidised  than 
that  of  tyrosine,  while  the  aromatic  7-carbon  constituent 
of  tyrosine  is  more  highly  oxidised  than  that  of  hippuric 
acid.  Doubtless,  therefore,  the  natural  production  of  the 
two  bodies  by  tissue  metamorphosis  takes  place  under 
different  conditions.  Their  joint  occurrence  in  the  urine, 
however,  together  with  that  of  indigo  and  phenol,  con¬ 
firms  the  inference  we  have  already  drawn — that  be  the 
chemical  constitution  of  nitrogenous  tissue  what  it  may, 
there  exist  in  its  molecule  one  or  more  groupings  belonging 
to  the  fatty  family,  and  yielding  fatty  oxidation-products, 
together  with  one  or  more  groupings  belonging  to  the 
aromatic  family,  and  yielding  fatty  oxidation-products. 
In  my  next  lecture  we  shall  consider  the  intimate  con¬ 
stitution  of  uric  acid  and  its  congeners. 
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The  greater  our  progress  in  the  study  of  the  economy  of 
nature,  the  more  she  unveils  herself  as  one  vast  whole  ; 
one  comprehensive  plan ;  one  universal  rule,  in  a  yet  un¬ 
exhausted  series  of  individual  peculiarities.  Such  is  the 
aspect  of  this  moving,  working,  living  system  of  force 
and  law,  such  it  has  ever  been,  if  we  rightly  interpret 
the  history  of  our  own  portion  of  this  rich  inheritance  of 
mind,  the  history  of  that  earth  from  which  we  spring, 
with  which  so  many  of  our  thoughts  are  co-ordinated, 
and  to  which  all  but  our  thoughts  and  hopes  will  again 
return. 

How  should  we  prize  this  history  !  and  exult  in  the 
thought  that  in  our  own  days,  within  our  own  memories, 
the  very  foundations  of  the  series  of  strata,  deposited  in 
the  beginning  of  time,  have  been  explored  by  our  living 
friends,  our  Murchison  and  Sedgwick,  while  the  higher 
and  more  complicated  parts  of  the  structure  have  been 
minutely  examined  by  our  Lyell,  Forbes,  and  Prestwich  !* 
How  instructive  the  history  of  that  long  series  of  inhabi¬ 
tants  which  received  in  primeval  times  the  gift  of  life, 
and  filled  the  land,  sea,  and  air  with  rejoicing  myriads, 
through  innumerable  revolutions  of  the  planet,  before  in 
the  fulness  of  time  it  pleased  the  Giver  of  all  good  to 
place  man  upon  the  earth,  and  bid  him  look  up  to  Heaven. 

Wave  succeeding  wave,  the  forms  of  ancient  life  sweep 
across  the  ever-changing  surface  of  the  earth  ;  revealing 
to  us  the  height  of  the  land,  the  depth  of  the  sea,  the 
quality  of  the  air,  the  course  of  the  rivers,  the  extent  of 
the  forest,  the  system  of  life  and  death — yes,  the  growth, 
decay,  and  death  of  individuals,  the  beginning  and  ending 
of  races,  of  many  successive  races  of  plants  and  animals, 
in  seas  now  dried,  on  sand-banks  now  raised  into  moun¬ 
tains,  on  continents  now  sunk  beneath  the  waters. 

Had  that  series  a  beginning?  Was  the  earth  ever  un- 

*  The  investigations  of  Murchison  and  Sedgwick  in  the  Cambrian 
and  Silurian  strata  began  in  1831  ;  the  views  of  Sir  C.  Lyell  on 
Tertiary  periods  were  made  known  in  1829. 


inhabited,  after  it  became  a  globe  turning  on  its  axis  and 
revolving  round  the  sun?  Was  there  ever  a  period  since 
land  and  sea  were  separated — a  period  which  we  can  trace 
— when  the  land  was  not  shaded  by  plants,  the  ocean  not 
alive  with  animals  ?  The  answer,  as  it  comes  to  us  from 
the  latest  observation,  declares  that  in  the  lowrest  deposits 
of  the  most  ancient  seas  in  the  stratified  crust  of  the 
globe,  the  monuments  of  life  remain.  They  extend  to  the 
earliest  sediments  of  water,  now  in  part  so  changed  as  to 
appear  like  the  products  of  fire.  What  life  ?  Only  the 
simpler  and  less  specially  organised  fabrics  have  as  yet 
rewarded  research  among  these  old  Laurentian  rocks 
only  the  aggregated  structures  of  Foraininifera  have  been 
found  in  what,  for  the  present  at  least,  must  be  accepted 
as  the  first  deposits  of  the  oldest  sea.  The  most  ancient 
of  all  known  fossils,  the  Eozoon  Canadense  of  Sir  W. 
Logan,  is  of  this  low,  we  may  even  say  lowest,  type  of 
animal  organisation. 

Then  step  by  step  we  are  guided  through  the  old  Cam¬ 
brian  and  Silurian  systems,  rich  in  Trilobites  andBrachio- 
poda,  the  delights  of  Salter  and  Davidson  ;  with  Agassiz, 
and  Miller,  and  Egerton  wre  read  the  history  of  the  strange 
old  fishes  of  the  Devonian  rocks;  Brongniart,  and  Gup - 
pert,  and  Dawson,  and  Binney,  and  Hooker  unveil  the 
mystery  of  the  mighty  forests  now  converted  to  coal ; 
Mantell,  and  Owen,  and  Huxley  restore  for  us  the  giant 
reptiles  of  the  Lias,  the  Oolite,  and  the  Wealdon  ; 
Edwards  and  Wright  almost  revive  the  beauteous  corals 
and  echinodermata ;  which  with  all  the  preceding  tribes 
have  come  and  gone  before  the  dawn  of  the  later  periods, 
when  fragments  of  mammoths  and  hippopotami  were 
buried  in  caves  and  river  sediments  to  reward  the  re¬ 
searches  of  Cuvier  and  Buckland,  Prestwich  and  Christy, 
Lartet  and  Falconer. 

And  what  is  the  latest  term  in  this  long  series  of  suc¬ 
cessive  existence  ?  Surely  the  monuments  of  ever-advancing 
art — the  temples  whose  origin  is  in  caverns  of  the  rocks  ; 
the  cities  which  have  taken  the  place  of  holes  in  the 
ground,  or  heaps  of  stones  and  timber  in  a  lake ;  the 
ships  which  have  outgrown  the  canoe,  as  that  was 
modelled  from  the  floating  trunk  of  a  tree,  are  sufficient 
proof  of  the  late  arrival  of  man  upon  the  earth,  after  it 
had  undergone  many  changes  and  had  become  adapted  to 
his  physical,  intellectual,  and  moral  nature. 

Compared  with  the  periods  which  elapsed  in  the  accom¬ 
plishment  of  these  changes,  how  short  is  the  date  of  those 
yet  standing  monoliths,  cromlechs,  and  circles  of  unhewn 
stone  which  are  the  oldest  of  human  structures  raised  in 
Western  Europe,  or  of  those  more  regular  fabrics  which 
attest  the  early  importance  of  the  monarchs  and  people  ot 
Egypt,  Assyria,  and  some  parts  of  America !  1  et  tried 

by  monuments  of  natural  events  which  happened  within 
the  age  of  man,  the  human  family  is  old  enough  in 
Western  Europe  to  have  been  sheltered  by  caverns  in 
the  rocks,  while  herds  of  reindeer  roamed  in  Southern 
France, f  and  bears  and  hyaenas  were  denizens  of  the 
South  of  England. J  More  than  this,  remains  of  the 
rudest  human  art  ever  seen  are  certainly  found  buried 
with  and  are  thought  to  belong  to  races  who  Jived  contem¬ 
poraneously  with  the  mammoth  and  rhinoceros,  and 
experienced  the  cold  of  a  Gallic  or  British  winter,  from 
which  the  woolly  covering  of  the  wild  animals  was  a 
fitting  protection. 

Our  own  annals  begin  with  the  Kelts,  if  indeed  we  are 
entitled  to  call  by  that  historic  name  the  really  separate 
nations,  Belgian,  Iberian,  and  Teutonic,  whom  the  Roman 
writers  recognise  as  settlers  in  Britain  ;  §  settlers  among  a 
really  earlier  family,  our  rudest  and  oldest  forefathers, 

t  See  the  memoirs  of  M.  Lartet  on  the  “  Caves  of  the  Dordogne,” 
1863-4. 

I  In  the  caves  of  Gower,  Devon,  and  Somerset,  flint  flakes  occur 
with  several  extinct  animals. 

§  Gallic  or  Belgian  on  the  south-east  coast ;  Iberian  in  South  Wales ; 
German  at  the  foot  of  the  Grampians.— (Tacitus,  Vita  Agricolee.) 
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who  may  have  been,  as  they  thought  themselves  to  be, 
the  primitive  people  of  the  land.||  But  beyond  the  K eXral 
-who  occupied  the  sources  of  the  Danube  and  the  slopes  of 
the  Pyrenees,  and  were  known  to  Rome  in  later  days, 
there  was  present  to  the  mind  of  the  father  of  Grecian 
history  a  still  more  western  race,  the  Cynetee,  who  may 
perhaps  be  supposed  the  very  earliest  people  of  the  ex¬ 
treme  west  of  the  continent  of  Europe.  Were  those  the 
people,  the  first  poor  pilgrims  from  the  East,  whose  foot¬ 
steps  we  are  slowly  tracing  in  the  valleys  of  Picardy  and 
the  south  of  England,  if  not  on  the  borders  of  the  lakes 
of  Switzerland  ?  Are  their  kindred  still  to  be  found  among 
the  Rhaetic  Alps  and  the  Asturian  cliffs,  if  not  amid  the 
wilds  of  Connemara,  pressed  into  those  mountainous  re¬ 
cesses  by  the  legions  of  Rome,  the  spear  of  the  Yisigoth, 
and  the  sword  of  the  Saxon  ?  Or  must  we  regard  them 
as  races  of  an  earlier  type,  who  had  ceased  to  chip  flints 
before  the  arrival  of  Saxon,  or  Goth,  or  Kelt,  or  Cynetian  ? 
These  questions  of  romantic  interest  in  the  study  of  the 
distribution  and  languages  of  the  families  of  man  are  part 
of  a  large  circle  of  inquiry  which  finds  sympathy  in  several 
of  our  sections,  especially  those  devoted  to  Zoology,  Phy¬ 
siology,  and  Ethnology.  Let  us  not  expect  or  desire  for 
them  a  very  quick,  or,  at  present,  a  very  definite  settle¬ 
ment.  Deep  shadows  have  gathered  over  all  the  earlier 
ages  of  mankind,  which  perhaps  still  longer  periods  of 
time  may  not  avail  to  remove.  Yet  let  us  not  undervalue 
the  progress  of  ethnological  inquiry,  nor  fail  to  mark  how, 
within  the  period  to  which  our  recollections  cling,  the 
revelations  of  early  Egypt  have  been  followed  by  a  chron¬ 
ology  of  the  ancient  kingdoms  on  the  Tigris  and  Euphrates, 
through  the  same  rigorous  study  of  language.  Thus  has 
our  Rawlinson  added  another  page  to  the  brilliant  dis¬ 
coveries  of  Young  and  Champollion,  Lepsius  and  Rosellini. 

Nor,  though  obtained  in  a  different  way,  must  we  forget 
the  new  knowledge  of  a  people  nearer  home,  which  the 
philosophic  mind  of  Keller  has  opened  to  us  among  his 
native  mountains.  There,  on  the  borders  of  the  Alpine 
lakes,  before  the  great  Roman  general  crossed  the  Rhone, 
lived  a  people  older  than  the  Helvetians  ;  whose  rude 
lives,  passed  in  hunting  and  fishing,  were  nevertheless 
marked  by  some  of  the  many  inventions  which  everywhere, 
even  in  the  most  unfavourable  situations,  accompany  the 
least  civilised  of  mankind.  Implements  of  stone  and 
pottery  of  the  rudest  sort  belong  to  the  earliest  of  these 
people  ;  while  ornamented  iron  weapons  of  war,  and  in¬ 
numerable  other  fabrics  in  that  metal,  appear  about  the 
later  habitations,  and  correspond  probably  to  the  period 
of  the  true  Helvetii,  who  quitted  their  home  and  con¬ 
tended  with  Caesar  for  richer  settlements  in  Gaul.  The 
people  of  whom  these  are  the  traces  on  almost  every  lake 
in  Switzerland  are  recognised  as  well  in  the  ancient  lake- 
basins  of  Lombardy  and  among  the  Tyrolean  Alps,  and 
farther  on  the  north  side  of  the  mountains  ;  and  probably 
fresh  discoveries  may  connect  them  with  the  country  of 
the  Sarmatians  and  the  Scythians. 

Thus  at  length  is  fairly  opened,  for  archaeology  and 
palaeontology  to  read,  a  new  chapter  of  the  world’s  history, 
which  begins  in  the  pleistocene  periods  of  geology,  and 
reaches  to  the  prehistoric  ages  of  man.  Did  our  ancestors 
really  contend,  as  the  poets  fancied, H  with  stones  and 
clubs  against  the  lion  and  the  rhinocerous,  and  thus  expel 
them  from  their  native  haunts,  or  have  they  been  removed 
by  change  of  climate  or  local  physical  conditions  ?  Was 
the  existence  of  the  hyaena  and  the  elephant  only  possible 
in  Western  Europe  while  a  climate  prevailed  there  such 
as  now  belongs  to  Africa  or  India  ?  and  was  this  period 
of  high  temperature  reduced  in  a  later  time  for  the  elk, 
reindeer,  and  musk  ox,  which  undoubtedly  roamed  over 
the  hills  of  England  and  France  ?  If  we  think  so,  what 


||  “  Britannic®  pars  interior  ab  iis  incolitur,  quos  natos  in  insula 
ipsa  memoria  proditum  dicunt.” — (Csesar,  v.  12.) 

H  Lucretius,  v.  964—1283. 


a  vista  of  long  duration  stretches  before  us,  for  no  such 
changes  of  climate  can  be  supposed  to  have  occurred 
except  as  the  effect  of  great  physical  changes,  requiring 
a  lapse  of  many  thousands  of  years.  And  though  we  may 
think  such  changes  of  climate  not  proved,  and  probably 
careful  weighing  of  evidence  may  justify  our  disbelief, 
still,  if  the  valleys  in  Picardy  have  been  excavated  since 
the  deposit  of  the  gravel  of  St.  Aoheul,**  and  the  whole 
face  of  the  country  has  been  altered  about  the  caverns  of 
Torquay  since  they  received  remains  of  animals  and  traces 
of  manff — how  can  we  admit  these  facts  and  yet  refuse 
the  time  required  for  their  accomplishment  ?  First,  let  us 
be  sure  of  the  facts,  and  especially  of  that  main  fact  upon 
which  all  the  argument  involving  immensity  of  time  really 
turns,  viz.,  the  contemporaneous  existence  of  man  with 
the  mammoth  of  the  plains  and  the  bear  of  the  caverns. 
The  remains  of  men  are  certainly  buried  with  those  of 
extinct  quadrupeds  ;  but  did  they  live  in  the  some  days, 
or  do  we  see  relics  of  different  periods  gathered  into  one 
locality  by  natural  processes  of  a  later  date,  or  confused 
by  the  operations  of  men  ? 

Before  replying  finally  to  these  questions,  further  re¬ 
searches  of  an  exact  kind  are  desirable,  and  the  Associa¬ 
tion  has  given  its  aid  towards  them,  both  in  respect  to  the 
old  cavern  of  Kent’s  Hole,  and  the  newly-opened  fissure 
of  Gibraltar,  from  which  we  expect  great  results,  though 
the  best  of  our  labourers  has  ceased  from  his  honourable 
toil. |  j  When  these  and  many  other  researches  are  com¬ 
pleted,  some  future  Lyell,  if  not  our  own  great  geologist, 
may  add  some  fresh  chapters  to  the  “  Antiquity  of  Man.” 

In  judging  of  this  antiquity,  in  counting  the  centuries 
which  may  have  elapsed  since  smoothed  flints  fitted  with 
handles  of  wood  were  used  as  chisels  and  axes  by  the 
earliest  people  of  Scandinavia  or  Helvetia,  and  flakes  of 
flint  were  employed  to  cleanse  the  skins  of  the  reindeer  in 
the  caves  of  the  Dordogne,  or  stronger  tools  broke  up  the 
ice  in  the  valley  of  the  Somme,  we  must  be  careful 
not  to  take  what  is  the  mark  of  low  civilisation  for 
the  indication  of  very  remote  time.  In  every  country, 
among  every  race  of  men,  such  rude  weapons  are 
used  now,  or  were  used  formerly.  On  the  banks  of 
the  Ohio,  no  less  than  on  the  English  hills,  mounds 
of  earth,  rude  pottery,  and  stone  weapons  occur  in 
abundance ;  and  indicate  similar  wants,  contrivances, 
customs,  ideas,  in  different  races  of  men  living  in  different 
periods.  Even  when  in  the  same  country,  as  in  Switzer¬ 
land,  or  England,  or  Denmark,  successive  deposits  of  in¬ 
struments  of  stone,  bronze,  or  iron ;  successive  burials  of 
pines,  beeches,  and  oaks  ;  successively  extinguished  races 
of  elephants,  elks,  and  reindeer,  give  us  a  real  scale  of 
elapsed  time,  it  is  one  of  which  the  divisions  are  not  yet 
valued  in  years  or  centuries  of  years. 

Toward  a  right  judgment  of  the  length  of  this  scale  of 
human  occupation,  two  other  lines  of  evidence  may  be 
thought  worthy  of  notice  ;  one  founded  on  the  anatomical 
study  of  the  remains  of  early  men,  the  other  on  the  laws 
of  language.  If  the  varieties  of  physical  structure  in  man, 
and  the  deviations  of  language  from  an  original  type,  be 
natural  effects  of  time  and  circumstance,  the  length  of  time 
may  be  in  some  degree  estimated  by  the  amount  of  the 
diversities  which  are  observed  to  have  happened,  compared 
with  the  variation  which  is  now  known  to  be  happening. 
This  process  becomes  imaginary,  unless  we  assume  all 
mankind  to  have  had  one  local  centre,  and  one  original 
language.  Its  results  must  be  erroneous,  unless  we  take 
fully  into  account  the  superior  fixity  of  languages  which 
are  represented  in  writing,  and  the  greater  tendency  to 
diversity  of  every  kind  which  must  have  prevailed  in  early 

**  Prestwich,  Transactions  of  the  Royal  Society,  1860,  and  Proc.  of 
Roy.  Inst.,  Feb.  1864. 

ft  Pengolly,  Reports  of  the  British  Association,  1864. 

ft  The  late  Dr.  Hugh  Falconer,  whose  knowledge  of  the  fossil 
animals  of  caves  was  remarkably  exact,  took  a  great  share  in  these 
examinations. 
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times,  when  geographical  impediments  were  aggravatedby 
dissocial  habits  of  life.  It  appears,  however,  certain  that 
some  differences  of  language,  organisation,  and  habits  have 
separated  men  of  apparently  unlike  races  during  periods 
longer  than  those  which  rest  on  historical  facts. §§ 

Ever  since  the  days  of  Aristotle,  the  analogy  existing 
among  all  parts  of  the  animal  kingdom,  and  in  a  general 
sense  wre  may  say  among  all  the  forms  of  life  has  become 
more  and  more  the  subject  of  special  study.  Related  as  all 
living  beings  are  to  the  element  in  which  they  move  and 
breathe,  to  the  mechanical  energies  of  nature  which  they 
employ  or  resist,  and  to  the  molecular  forces  which  pene¬ 
trate  and  transform  them,  some  general  conformity  of 
structure,  some  frequently  recurring  resemblance  of  func¬ 
tion,  must  be  present,  and  cannot  be  overlooked.  In  the 
several  classes  this  analogy  grows  stronger,  and  in  the  sub¬ 
divisions  of  these  classes  real  family  affinity  is  recognised. 
In  the  smallest  divisions  which  have  this  family  relation 
in  the  highest  degree,  there  seems  to  be  a  line  which  cir¬ 
cumscribes  each  group,  within  which  variations  occur, 
from  food,  exercise,  climate,  and  transmitted  peculiarities. 
Often  one  specific  group  approaches  another,  or  several 
others,  and  a  question  arises  whether,  though  now  distinct, 
or  rather  distin  guishable,  they  always  have  been  so  from  their 
beginning,  or  will  be  always  so  until  their  disappearance. 

Whether  what  we  call  species  are  so  many  original  crea¬ 
tions  or  derivations  from  a  few  types  or  one  type,  is  dis¬ 
cussed  at  length  in  the  elegant  treatise  of  Darwin||||,  himself 
a  naturalist  ot  eminent  rank.  It  had  been  often  discussed 
before.  Nor  will  any  one  think  lightly'  of  such  inquiries, 
who  remembers  the  essay  of  Linnaeus,  “  De  Telluris  orbis 
mcremento,”  or  the  investigations  of  Brown,  Prichard, 
Forbes,  Agassiz,  and  Hooker  regarding  the  local  origin  of 
diff  rent  species,  genera,  and  families  of  plants  and  animals, 
both  on  the  land  and  in  the  sea.  Still  less  will  he  be  dis¬ 
posed  to  undervalue  its  importance,  w  hen  he  reflects  on  the 
many  successive  races  of  living  forms  more  or  less  re¬ 
sembling  our  _  existing  quadrupeds,  reptiles,  fishes,  and 
mollusca,  which  appear  to  have  occupied  definite  and 
different  parts  of  the  depths  of  ancient  time;  as  now  the 
tiger  and  the  jaguar,  the  cayman  and  the  gavial,  live  on 
different  parts  of, the  terrestrial  surface.  Is  the  living  ele¬ 
phant  of  Ceylon  the  lineal  descendant  of  that  mammoth 
which  roamed  over  Siberia  and  Europe,  and  North 
America,  or  of  one  of  those  sub-Himalayan  tribes  which 
Dr.  Falconer  has  made  known,  or  was  it  a  species  dwelling 
only  in  circumpolar  regions  ?  Can  our  domestic  cattle, 
horses,  and  dogs,  our  beasts  of  chase  and  our  beasts  of 
prey,  be  traced  back  to  their  source  in  older  types,  con¬ 
temporaries  of  the  urus,  megaceros,  and  hyaena  on  the 
plains  of  Europe  ?  If  so,  wrhat  range  of  variation  in  struc¬ 
ture  does  it  indicate  ?  if  not  so,  by  what  characters  are  the 
living  races  separated  from  those  of  earlier  date  ? 

Specific  questions  of  this  kind  must  be  answered 
before  the  general  proposition,  that  the  forms  of  life 
are  indefinitely  variable  with  time  and  circumstance, 
can  be  even  examined  by  the  light  of  adequate  evi¬ 
dence.  That  such  evidence  will  be  gathered  and 
rightly  interpreted,  I  for  one  neither  doubt  nor  fear  ; 
nor  will  any  be  too  hasty  in  adopting  extreme  opinions  or 
too  fearful  of  the  final  result,  who  remember  how  often 
that  which  is  true  has  been  found  very  different  from  that 
which  vras  plausible,  and  how  often  out  of  the  nettles  of 
danger  we  have  plucked  the  flowers  of  safety.  At  the 
present  moment  the  three  propositions  which  were  ever 
present  to  the  mind  of  Edward  Forbes  may  be  successfully 
maintained,  as  agreeing  with  many  observed  phenomena  ; 
and  around  them  as  a  basis  of  classification  may  be 
gathered  most  of  the  facts  and  most  of  the  speculations 
which  relate  to  the  history  of  life.HIT  First,  it  may  be 

§§  Max  Muller  on  the  Science  of  Language. 

|j|j  On  tbe  Origin  of  Species,  1859. 

®[f^f  See  the  remarkable  essay  of  E.  Forbes  on  the  distribution  of 
the  existing  Fauna  and  Flora  of  the  British  Isles,  in  “Memoirs  of 
Geol.  Survey  of  Britain,”  vol.  i.,  p.  336. 


admitted  that  plants  and  animals  form  many  natural 
groups,  the  members  of  which  have  several  common  cha¬ 
racters,  and  are  parted  from  other  groups  by  a  real 
boundary  line,  or  rather  unoccupied  space..  Next,  that 
each  of  these  groups  has  a  limited  distribution  in  space, 
often  restrained  by  high  mountains  or  deep  seas,  or 
parallels  of  temperature,  within  which  it  has  been  brought 
into  being.  Thirdly,  that  each  group  has  been  submitted 
to,  or  is  now  undergoing  the  pressure  of  a  general  law, 
by  which  its  duration  is  limited  in  geological  time ;  the 
same  group  never  reappearing  after  being  removed  from 
the  series. 

How  important,  in  the  view  of  this  and  many  other 
questions,  is  that  never-tiring  spirit  of  geographical  and 
maritime  discovery,  to  which  through  4.00  years  Europe 
has  sent  her  noblest  sons  and  her  most  famous  expeditions ; 
sent  them,  alas  !  too  often  to  an  early  grave.  Alas  !  for 
Franklin,  who  carried  the  magnetic  flag  into  the  Icy  Sea 
from  which  he  had  already  brought  trophies  to  science  ! 
Alas  !  for  Speke,  who  came  home  with  honour  from  the 
head  waters  of  the  Nile  !  Forgotten  they  can  never  be, 
whenever  on  occasions  like  this  we  mourn  the  absence  of 
our  bravest  and  our  best;  praise,  never-ending  praise  be 
theirs,  while  men  retain  the  generous  impulse  which 
prompts  them  to  enterprises  worthy  of  their  country  and 
beneficial  to  mankind  ! 

’Ael  crcpd )v  KAeos  eertrevcu  kcct’  alav. 

If  it  be  asked  what  share  in  the  discoveries  and  inven¬ 
tions  of  the  last  thirty- three  years  is  claimed  for  the 
British  Association,  let  us  answer  fearlessly — We  had  a 
part  in  all.  In  some  of  them  we  took  the  foremost  place 
by  the  frequency  of  our  discussions,  the  urgency  of  our 
recommendations,  the  employment  of  our  influence,  and 
the  grant  of  our  funds.  For  others  we  gave  all  our 
strength,  to  support  the  Royal  Society  and  other  Institu¬ 
tions  in  their  efforts  to  accomplish  purposes  which  we 
approve.  In  all  instances  our  elastic  system  responds 
quickly  to  pressure,  and  returns  the  friendly  impulse.  If 
we  look  back  on  the  work  of  previous  years,  it  is  easy  to 
mark  the  special  action  of  the  Association  in  fields  which 
hardly  could  be  entered  by  any  other  adventurers. 

Many  of  the  most  valuable  labours  of  which  we  are 
now  reaping  the  fruits,  were  undertaken  in  consequence 
of  the  reports  on  special  branches  of  science  which  appear 
in  the  early  volumes  of  our  Transactions— reports  in  which 
particular  data  were  requested  for  confirming  or  correct¬ 
ing  known  generalisations,  or  for  establishing  new  ones. 
Thus  a  passage  in  Professor  Airy’s  report  on  Physical 
Astronomy* * * §  first  turned  the  attention  of  Adams  to  the 
mathematical  vision  of  Neptune ;  Lubbock’s  Report  on 
Tidesf  came  before  the  experimental  researches  and  re¬ 
ductions  which  since  1834  have  so  often  engaged  the 
attention  of  Whewell  and  Airy  and  Haughton,  with 
results  so  valuable  and  so  suggestive  of  further  under¬ 
takings.  Among  these  results  may  be  placed  additional 
knowledge  of  the  probable  depth  of  the  channels  of  the 
sea.  For  before  the  desire  of  telegraphic  communication 
with  America  had  caused  the  bed  of  the  North  Atlantic 
to  be  explored  by  soundings  to  a  depth  seldom  exceeding- 
three  miles,  there  was  reason  to  conclude  from  the  inves¬ 
tigations  of  Whewell  on  Cotidal  LinesJ  that  a  depth  of 
nine  miles  was  attained  in  the  South  Atlantic,  and  from  the 
separate  computations  of  Airy  and  Haughton  that  a  some¬ 
what  greater  depth  occurred  in  a  part  of  the  course  of  the 
tide  wave  which  washes  the  coast  of  Ire! and. §  The 
greater  portion  of  the  sea-bed  is  within  reach  of  soundings 

*  Reports  ot  the  British  Association  for  183Z,  p.  154.  Laplace  had 
indeed  observed  that  “the  p  anet  Uranus  and  his  satellites,  lately- 
discovered,  give  reason  to  suspect  the  existence  of  some  planets  not 
yet  observed;”  thereby  encouraging  the  search  for  new  discoveries 
in  our  own  system.  (“  Exp.  du  Syst.  du  Monde  ”)  1799,  4to.  p.  350.) 

t  Reports  of  the  British  Association,  183Z. 

t  Trans,  of  Roy.  Soc.,  1833. 

§  Trans,  of  Roy.  Irish  Acad.,  1855. 
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directed  by  the  superior  skill  and  greater  perseverance  of 
modern  scientific  navigators  ;  a  depth  of  six  miles  is  said 
to  have  been  reached  in  one  small  tract  of  the  North 
Atlantic ;  depths  of  nine  or  ten  miles  in  the  deepest 
channels  of  the  sea  are  probable  from  considering  the 
general  proportion  which  is  likely  to  obtain  between  sea- 
depths  and  mountain-tops.  Thus  the  data  are  gradually 
being  collected  for  a  complete  survey  of  the  bed  of  the 
sea,  including  among  other  things  information,  at  least, 
concerning  the  distribution  of  animal  and  vegetable  life 
beneath  the  waters. 

Waves— -their  origin,  the  mechanism  of  their  motion, 
their  velocity,  their  elevation,  the  resistance  they  offer  to 
vessels  of  given  form,  these  subjects  have  been  fiimly  kept 
in  view  by  the  Association,  since  first  Professor  Chal!is[| 
reported  on  the  mathematical  problems  they  suggest,  and 
Sir  J.  Robinson  and  Mr.  Scott  Russell  undertook  to  study 
them  experiment  ally. H  Out  of  this  inquiry  has  come  a 
better  knowledge  of  the  forms  which  ought  to  be  given 
to  the  “lines’'  of  ships,  followed  by  swifter  passages 
across  the  sea,  both  by  sailing  vessels  and  steamers,  of 
larger  size  and  greater  lengths  than  were  ever  tried 
before.* * ** * * §§ * 

One  of  the  earliest  subjects  to  acquire  importance  in  our 
thoughts  was  the  unexplored  region  of  meteorology  laid 
open  in  Professor  J.  Forbes’  Reports. ff  Several  of  the 
points  to  which  he  called  attention  have  been  successfully 
attained.  The  admirable  instruments  of  Whewell,  Osier, 
and  Robinson  have  replaced  the  older  and  ruder  anemo¬ 
meters,  and  are  everywhere  in  full  operation,  to  record  the 
momentary  variations  of  pressure,  or  sum  the  varying 
velocities  of  the  wind.  No  small  thanks  were  due  to 
Mr.  Marshall  and  Mr.  Miller^!  for  their  enterprise  and 
perseverance  in  placing  rain  gauges  and  thermometers 
amidst  the  peaks  of  Cumberland  and  Westmoreland. 
These  experiments  are  now  renewed  in  both  counties  and 
in  North  Wales  ;  and  I  hope  to  hear  of  similar  efforts 
among  the  mountains  of  the  West  of  Ireland  and  the  VV  est 
of  Scotland.  Our  meteorological  instruments  of  eveiy 
kind  have  been  improved  ;  our  system  of  photographic 
registration  has  spread  from  Kew  into  other  observatories  ; 
and  our  corresponding  member,  Professor  Dov&,  has  col¬ 
lected  into  systematic  maps  and  tables  the  lines  and  figures, 
which  represent  annual  and  monthly  climate  over  every 
land  and  sea. 

In  the  same  manner,  by  no  sudden  impulse  or  acci¬ 
dental  circumstance,  rcse  to  its  high  importance  that  great 
system  of  magnetic  observations,  on  which  fur  more  than 
a  quarter  of  a  century  the  British  Association  and  the 
Royal  Society,  acting  in  concert,  have  been  intent.  First, 
we  had  reports  on  the  mathematical  theory  and  experi¬ 
mental  researches  of  magnetism  by  Christie,  1833, 
Whewell,  1835,  and  Sabine,  1835  ;  afterwards,  a  magnetic 
survey  of  the  British  islands  ;  §§  then  the  establishment 
of  a  complete  observatory  at  Dublin,  with  newly-arranged 
instruments,  by  Dr.  Lloyd,  in  1838.  On  all  this  gathered 
experience  we  founded  a  memorial  to  Her  Majesty’s 
Government,  made  a  grant  of  400L  from  our  funds  for 
preliminary  expenses,  and  presented  to  the  meeting  of  this 
Association  in  Birmingham  in  1839  a  report  of  progress, 
signed  by  Herschel  and  Lloyd.  From  that  time  how  great 
the  labour,  how  inestimable  the  fruits  !  Ross  sails  to  the 
magnetic  pole  of  the  South ;  America  and  Russia  co¬ 

ll  Reports  of  the  British  Association,  1833,  1836. 

H  ibid  1837  and  following  years. 

**  Ibid.,  1840—1843. 

ft  Reports  of  the  British  Association,  1831—1840. 

it  Mr  Marshall’s  Obsei-vations  were  made  in  Patterda'e,  Mr.  Miller’s 
about  Wastdale  Head.  (British  Association  Reports  lor  1846,  and 
Royal  Society’s  Transactions,  1850.) 

§§  The  survey  was  begun  in  Ireland  in  1835,  by  Lloyd,  Sabine,  and 
Ross;  and  completed  in  England,  Wales,  anrt  Scotland  in  1 837,  by  the 
same  magnetictans,  assisted  by  Fox  and  Phillips.  It  was  repeated  in 
ibS7  and  following  years  by  Sabine,  Lloyd,  Welsh,  Haughton.  Gal¬ 
braith,  and  Stoney. 


operate  with  our  observers  at  Kew,  Toronto,  and  St. 
Helena  ;  and  General  Sabine,  by  combining  all  this  united 
labour,  has  the  happiness  of  seeing  results  established  of 
which  no  man  dreamed — laws  of  harmonious  variation 
affecting  the  magnetic  elements  of  the  globe,  in  definite 
relation  to  the  earth’s  movement,  the  position  of  the  sun 
and  moon,  the  distribution  of  temperature,  and  the  situa¬ 
tion  in  latitude  and  longitude. [||| 

Our  efforts  have  not  been  lruitless,  whether  with  Mr. 
Mallet  we  make  experiments  on  artificial  earthshocks  at 
Dalkey,  or  survey  the  devastations  round  Vesuvius,  gv 
tabulate  the  records  of  earthquakes  since  the  beginning  of 
history  HIT ;  or  establish  the  Kew  Observatory  as  a  scien¬ 
tific  workshop  where  new  instruments  of  research  are 
made  and  proved  and  set  to  work* * * §  ;  or  dredge  the  sen 
with  Forbes,  and  Brady,  and  Jeffreysf  ;  or  catalogue  the 
stars  with  Bailyj: ;  or  investigate  electricity  with  Harris, 
Ronalds,  Thomson,  and  Jenkin§  ;  or  try  the  action  of 
long-continued  heat  with  Harcourt||  :  in  these  and  a  hun¬ 
dred  other  directions  our  attempts  to  gain  knowledge  have 
brought  back  new  facts  and  new  laws  of  phenomena,  or 
better  instruments  for  attaining  or  better  methods  for  inter¬ 
preting  them.  Even  when  we  enter  the  domain  of  prac¬ 
tical  art,  and  apply  scientific  methods  to  test  a  great 
proce-s  of  manufacture,  we  do  not  fail  of  success  ;  because 
we  are  able  to  join  in  united  exertion  the  laborious  culti¬ 
vators  of  science  and  the  scientific  employers  of  labour. 

Am  I  asked  to  give  an  example?  Let  it  be  iron,  the 
one  substance  by  the  possession  of  which,  by  the  true 
knowledge  and  right  use  of  which,  more  than  by  any 
other  thing,  our  national  greatness  is  supported.  What 
are  the  ores  of  iron — what  the  peculiarities  and  improve¬ 
ments  of  the  smelting  processes — what  the  quality  of  the 
iron — its  chemical  composition — its  strength  in  columns 
and  girners  as  cast-iron ;  in  rails  and  boiler  plate,  in  tubes 
and  chains,  as  wrought  iron — what  are  the  best  forms  in 
which  to  employ  it,  the  best  methods  of  preserving  it  from 
decay  ; — these  and  many  other  questions  are  answered  by 
many  special  reports  in  our  volumes,  bearing  the  names  of 
Barlow,  Mallet,  Porter,  Fairbairn,  Bunsen,  Playfair,  Percy', 
Budd,  Hodgkinson,  Thomson  ;  and  very  numerous  other- 
communications  from  Lucas,  Fairbairn,  Cooper,  Nicholson, 
Price,  Crane,  Hartley,  Davy,  Mushet,  Hawkes,  Penny, 
Scoresby,  Dawes,  Calvert,  Clark,  Cox,  Hodgkinson,  May, 
Schafhaeutl,  Johnston,  Clay,  and  Boutigny.  Beyond  a 
question,  a  reader  of  such  of  these  valuable  documents  as 
relate  to  the  strength  of  iron,  in  its  various  forms,  would 
be  far  better  informed  of  the  right  course  to  be  followed 
in  experiments  on  armour-plated  ships  and  forts  to  resist 
assault,  and  in  the  construction  of  ordnance  to  attack 
them,  than  he  is  likely  to  be  from  merely  witnessing  a 
thousand  trials  of  the  cannon  against  the  target.  Any  one 
who  remembers  what  the  iron  furnace  was  forty  years  ago, 
and  knows  its  present  power  of  woik,  or  who  contrasts 
the  rolling  mills  and  hammers  of  other  days  with  the 
beautiful  machines  which  now,  with  the  gentlest  motion, 
but  irresistible  force,  compel  the  strong  metal  to  take  up 
the  most  delicately  moulded  form,  will  acknowledge  that 
within  the  period  since  the  British  Association  began  to 
set  itself  to  the  task  of  reconciling  the  separated  powers 
of  theory  and  experience  there  has  been  a  total  change  in 
the  aspect  of  each,  to  the  great  advantage  of  both. 

1111  Trans,  of  the  Royal  Society  for  many  years  ;  Reports  of  the 
British  Association,  1840  and  following  years  ;  Rede  Lecture,  1862. 

HH  British  Association  Reports;  Experiments  at  Dalkey,  1853; 
Report  on  Earthquakes,  1840-1858.  See  also  the  excellent  communi¬ 
cations  of  M.  Perrey  to  the  Memoirs  of  the  Academy  of  Dijon. 

*  The  Kew  Observatory  became  a  part  of  the  system  of  the  Associa¬ 
tion  in  1842. 

+  See  Reports  of  the  Dredging  Committees  from  1842  to  1864;  Nat. 
Hist.  Trans,  of  Northumberland  and  Durham;  Jeffreys’  British. 
Conchology. 

I  British  Association  Catalogue  of  Stars,  1845. 

§  The  latest  result  of  thet-e  researches  is  an  instrumental  stnrdard 
of  electrical  resistance.  (Reports  of  the  British  Association,  l86j- 
1854,) 

II  Reports  of  the  British  Association,  1846-1860. 
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Our  undertakings  have  not  been  fruitless.  We  at¬ 
tempted  what  we  had  well  considered,  and  had  the  power 
to  accomplish  ;  and  we  had  the  more  than  willing  help  of 
competent  persons  of  our  own  body,  the  friendly  aid  of 
other  Institutions,  and  the  sanction  of  the  Government, 
convinced  of  the  sincerity  of  our  purpose  and  the  wisdom 
of  our  recommendations. 

The  same  work  is  ever  before  us  ;  the  same  prudence  is 
always  necessary  ;  the  same  aid  is  always  ready.  Great, 
indeed,  should  be  our  happiness  in  reflecting  on  the  many 
occasions  when  the  Royal  Society  in  particular,  and  other 
Institutions  older  than  our  own,  have  readily  placed  them¬ 
selves  by  our  side,  to  share  our  responsibility  and  diminish 
our  difficulties.  But  for  this,  our  wishes  might  not 
always  have  prevailed  ;  and  the  horizon  of  science  would 
not  have  been  so  clear  as  now  it  is.  Of  late  years,  indeed, 
societies  formed  on  our  model  have  taken  up  special  parts 
of  our  work  ;  and  thus  to  some  extent  have  relieved  us  of 
the  pressure  of  communications  relating  to  the  practice  of 
particular  professions  and  the  progress  of  some  public 
questions.  Not  that  scientific  agriculture,  social  statistics, 
or  physiology  are  neglected  in  our  meetings,  but  that  these 
and  other  practical  subjects  are  found  to  have  more  than 
one  aspect,  and  to  require  more  than  one  mode  of  treat¬ 
ment.  With  us,  facts  well  ascertained,  conclusions 
rightly  drawn,  will  ever  be  welcome,  from  what¬ 
ever  quarter  of  the  horizon  of  science  they  make 
their  appearance.  Whatever  societies  cultivate  these 
objects,  they  are  our  allies,  and  we  will  help  them,  if  we 
may.  With  pleasure  we  receive  proofs  of  the  good  work 
done  in  limited  districts  by  the  many  admirable  field 
clubs  formed  by  our  countrymen ;  whether,  like  those  of 
Tyne-side  and  the  Cotswolds,  and  in  this  immediate 
vicinity  those  of  Warwickshire,  Worcestershire,  and 
Dudley,  they  explore  the  minutest  recesses  of  our  hills 
and  glens;  or,  like  the  rangers  of  the  Alps,  bring  us  new 
facts  regarding  glaciers,  ancient  climate,  and  altered  levels 
of  land  and  sea. 

By  these  agreeable  gatherings  natural  history  is  most 
favourably  commended  ;  and  in  the  activity  and  enlarged 
views  of  the  officers  'who  conduct  them,  the  British  Asso¬ 
ciation  recognises  the  qualities,  by  which  the  vitality  of 
scientific  research  is  maintained,  and  its  benefits  diffused 
among  the  provincial  institutions  of  the  Empire. 

Such,  Gentlemen,  are  some  of  the  thoughts  which  fill 
the  minds  of  those  who,  like  our  Brewster,  and  Harcourt, 
and  Eorbes,  and  Murchison,  and  Daubeny,  stood,  anxious 
but  hopeful,  by  the  cradle  of  this  British  Association ;  and 
who  now  meet  to  judge  of  its  strength  and  measure  its 
progress.  When,  more  than  thirty  years  ago,  this  Parlia¬ 
ment  of  Science  came  into  being,  its  first  child-language 
was  employed  to  ask  questions  of  Nature  ;  now,  in  riper 
years,  it  founds  on  the  answers  received  further  and  more 
definite  inquiries  directed  to  the  same  prolific  source  of 
useful  knowledge.  Of  researches  in  science  completed, 
in  progress,  or  in  beginning,  each  of  our  annual  volumes 
contains  some  three  hundred  or  more  passing  notices,  or 
full  and  permanent  records.  This  digest  and  monument 
of  our  labours  is  indeed  in  some  respects  incomplete,  since 
it  does  not  always  contain  the  narrative  or  the  result  of 
undertakings  which  we  started,  or  fostered,  or  sustained  ; 
and  I  own  to  having  experienced  on  this  account  once  or 
twice  a  feeling  of  regret.  But  the  regret  was  soon  lost  in 
the  gratification  of  knowing  that  other  and  equally  bene¬ 
ficial  channels  of  publication  had  been  found;  and  that  by 
these  examples  it  was  proved  how  truly  the  Association 
kept  to  the  real  purpose  of  its  foundation,  “  the  Advance¬ 
ment  of  Science,"  and  how  heartily  it  rejoiced  in  this 
advancement  without  looking  too  closely  to  its  own  share 
in  the  triumph.  Here,  indeed,  is  the  stronghold  of  the 
British  Association.  Wherever  and  by  whatever  means 
sound  learning  and  useful  knowledge  are  advanced,  there 
to  us  are  friends.  Whoever  is  privileged  to  step  beyond 
his  fellows  on  the  road  of  scientific  discovery  will  receive 


our  applause,  and,  if  need  be,  our  help.  Welcoming  and 
joining  in  the  labour  of  all,  we  shall  keep  our  place  among 
those  who  clear  the  roads  and  remove  the  obstacles  from 
the  paths  of  science  ;  and  whatever  be  our  own  success  in 
the  rich  fields  which  lie  before  us,  however  little  we  may 
now  know,  we  shall  prove  that  in  this  our  day  we  knew 
at  least  the  value  of  knowledge,  and  joined  hearts  and 
hands  in  the  endeavour  to  promote  it. 


ACADEMY  OP  SCIENCES. 

September  4. 

M.  Be  oh  amp  presented  a  memoir  “  On  the  Ageing  of 
Wines”  In  his  lectures  on  the  vinous  fermentation  the 
author  has  said  that  all  the  acids,  alcohols,  ethers,  and 
even  extractive  matters  in  wine  may  react  on  each  other 
in  the  course  of  time,  and  produce  the  alterations  ot  colour, 
flavour,  and  bouquet  which,  when  achieved,  constitute 
the  peculiarities  of  old  wines.  Recent  writers,  and 
M.  Pasteur  in  particular,  contest  the  truth  of  this  state¬ 
ment,  and  their  writings,  M.  Bechamp  thinks,  tend  to  put 
wine  producers  on  a  wrong  path.  The  author  s  object  in  this 
memoir  appears  to  be  to  advise  wine  makers  to  continue 
in  the  old  way,  to  allow  wine  to  ripen  for  a  time  in  the 
wood,  and  then  to  bottle.  In  opposition  to  M.  Pasteur, 
he  asserts  that  the  cause  of  the  improvement  of  wine  by 
age  is  a  fermentation  provoked  by  organisms  developed 
after  the  alcoholic  ferment  properly  so  called;  and  he 
states  that  wine  is  improved  by  an  influence  analogous  to 
that  which  spoils  it.  The  whole  secret  of  improving  wine, 
he  says,  is  to  favour  the  production  of  the  “  benevolent  " 
organisms.  Yvffiat  these  are  he  does  not  tell  us  :  all  the 
author  states  is  that  they  are  very  small  and  very  mobile. 
Wine,  he  tells  us,  is  improved  by  a  heat  which  does  not 
destroy  these  animals,  but  exaggerates  their  functions. 

M.  Jeannel  gave  an  account  of  some  “  Researches  on 
Supersaturated  Saline  Solutions.”  The  author  states,  in 
opposition  to  MM.  Gerenz  and  Viollette,  that  the  crystall¬ 
isation  of  supersaturated  solutions  is  not  determined  by 
saline  particles  floating  in  the  air.  He  states  that  in  vessels 
with  narrow  mouths,  crystallisation  is  completely  pre¬ 
vented,  although  access  of  air  is  allowed  ;  and  a  solution 
of  tartrate  of  soda  will  crystallise  in  a  sealed  vessel.  The 
solid  walls  of  the  vessels  have  an  important  influence  on 
the  crystallisation.  When  the  extent  of  these  predominate 
over  the  solution  crystallisation  never  takes  place.  A  hot 
supersaturated  solution  of  sulphate  of  soda  placed  in 
drops  on  a  glass  plate  cools  without  crystallising  ;  under 
the  same  circumstances,  a  supersaturated  solution  of  alum 
dries  up. 

M.  Garret  has  a  note  “  On  the  New  Epidemic  in  Savoy,” 
in  which  he  reasserts  the  cause  of  this  disease  to  be  the 
carbonic  oxide  produced  by  the  cast-iron  stoves.  His 
nephew,  M.  Jules  Carret,  has  proved  the  presence  of  the 
gas  in  a  room  heated  by  a  cast-iron  stove. 

M.  Fougue  communicated,  through  M.  St.  Claire 
Deville,  several  analyses  of  “  Gases  evolved  from  Springs 
around  Mount  Etna.”  In  some  of  these  marsh  gas  pre¬ 
dominated,  in  others  carbonic  acid,  and  in  a  few  nearly 
pure  nitrogen  was  collected. 

M.  Maurand  submitted  to  the  Academy  an  instrument 
which  may  prove  of  great  value.  He  calls  it  a  “  Ready 
Reckoner  ( prompt  calculateur) ,  and  it  is  intended  to  reduce 
with  ease  and  accuracy  the  weights  and  measures  of  all 
nations  to  the  French  metric  equivalents,  and  vice  versa. 

The  cholera  still  occupies  many  of  the  correspondents 
of  the  Academy.  M.  Espagne  writes  from  Montpellier 
that  mild  mercurialisation  is  a  certain  preservative  from 
the  disease  ;  and  M.  J.  F.  Saunders  sends  a  prescription 
which  was  yery  useful  in  1819. 
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NOTICES  OF  BOOKS. 


Annales  de  Chemie  et  de  Physique.  July,  1865. 

This  journal,  although  dated  July,  has  but  just  reached 
us.  It  contains  an  article  by  M.  Berthelot  “  On  a  New 
Class  of  Isomers — Kenomers .”  "We  gave  a  short  notice  of 
this  paper  some  time  ago  on  its  appearance  in  the  Comptes 
Jlendus ,  but  its  interest  may  justify  a  fuller  abstract  on  a 
future  occasion.  The  next  paper  is  by  M.  Brassier,  “  On 
the  Changes  which  Cheese  Undergoes  with  Age."  The 
author  shows  that  in  cheese,  both  salted  and  unsalted,  a 
considerable  amount  of  leucine  and  other  bodies  soluble 
in  alcohol  are  formed  at  the  expense  of  the  (^iseine, 
fatty  matters,  and  lactine  originally  present.  A  translation 
of  a  memoir  by  Bischof  “  On  the  Stassfurth  Salt  Mines  ” 
follows.  These  mines,  our  readers  will  remember,  contain 
a  deposit  of  chloride  of  potassium,  and  have  had  an  im¬ 
portant  influence  on  the  production  of  potash  compounds. 
The  geological  part  of  Bischof’s  paper  is  of  great  interest. 
The  last  article  is  the  commencement  of  a  paper  of  much 
value  by  Dr.  leery,  of  Mauritius,  “  Researches  on  the  Juice 
of  the  Sugar-Cane ,  and  the  Changes  it  Undergoes  during  the 
Manufacture  of  Sugar."  When  this  paper  is  concluded 
we  shall  give  an  abstract. 

Journal  de  Pharmacie  et  de  Chemie.  August,  1865. 
This  journal  contains  a  long  report  by  Guibourt  “  On 
Pepsine.”  It  really  contains  nothing  of  importance,  but 
as  it  gives  the  process  of  M.  Boudault  introduced  into  the 
Codex,  we  shall  make  a  short  abstract.  In  a  note  “  On 
Detonating  Antimony ,”  M.  Nickles,  in  opposition  to 
Mr.  Gore,  states  his  belief  that  the  explosiveness  depends 
upon  the  presence  of  a  chloride  of  antimony — analogous  to 
chloride  of  nitrogen.  M.  Schaeuffele  publishes  a  note,  in 
which  he  states  that  he  has  found  sulphate  of  indigo  in 
loaf  sugar.  The  sugar  bakers  have  borrowed  an  idea  from 
the  washerwoman.  M.  Denian  gives  some  “  New  Formulae 
for  the  Internal  Administration  of  Silver .”  He  makes  a 
mixture  of  nitrate  of  silver,  bromide  of  potassium,  white 
of  egg,  syrup,  and  peppermint  water,  which  probably  no 
one  will  ever  think  of  administering.  The  other  papers 
in  this  number  we  have  already  noticed. 


NOTICES  OF  PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

1947.  P. A.F.Bobceuf,Paris,  “Improvements  inthepre- 
paration  and  application  of  certain  colouring  matters.” — 
Petition  recorded  July  27,  1865. 

1040.  A.  Millochan,  New  York,  U.S.A.,  “An  improve¬ 
ment  in  stills  for  the  distillation  of  petroleum  and  other 
oily  substances.” — August  5,  1865. 

2070.  L.  Schad,  Warrington,  Lancashire,  “Improve¬ 
ments  in  the  production  of  violet  colours  from  magenta  for 
dyeing,  and  printing.” — August  9,  1865. 

2071.  M.  H.  Blanchard,  Blackfriars  Road,  “  Improve¬ 
ments  in  the  manufacture  of  terra  cotta  or  vitreous  stone.” 
— August  10,  1865. 

2096.  R-  A.  W.  Westley,  Camden  Road,  Camden 
Town,  “  A  combination  of  improved  method,  apparatus, 
and  receptacles  for  storing,  preserving,  transferring,  and 
discharging  certain  fluids  for  sanitary  and  protective  pur¬ 
poses.”  A  communication  from  H.  Pinkers,  Boulogne. 

2100.  J.  T.  Lockey,  Sutton,  Lancashire,  “Improve¬ 
ments  in  and  connected  with  the  manufacture  of  copper.” 
— August  14,  1865. 

2118.  W.  West,  St.  Blazey,  Cornwall,  “Improvements 
in  preparing  lubricating  compounds.”— August  16,  1865. 
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Notices  to  Proceed. 

1141.  W.  E.  Gedge,  Wellington  Street,  Strand,  “  An 
improved  pessary.” — A  communication  from  L.  A.  Rigaux, 
Paris. — Petition  recorded  April  24,  1865. 

1153.  J.  N.  Brown,  Handsworth,  and  T.  D.  Clare,  Bir¬ 
mingham,  “  Improvements  in  the  manufacture  of  iron  and 
in  preparing  fuel  to  be  used  in  the  manufacture  and  melt¬ 
ing  of  iron.” — August  25,  1865. 

xi 93.  R.  Ferrie,  J.  Murray,  and  A.  Wilson,  Paisley, 
“  Improvements  in  dyeing  yarns.” 

1198.  T.  White,  Camden  Town,  “Improvements  in 
apparatus  employed  in  the  reburning  of  animal  charcoal.” 
— April  29,  1865. 

1286.  J.  H.  Johnson,  Lincoln’s  Inn  Fields,  “Improve¬ 
ments  in  the  manufacture  of  paraffine  candles.” — A  com¬ 
munication  from  A.  E.  Pearson,  Paris. — May  9,  1865. 

1386.  W.  Davey,  Hackney  Wick,  “Improvements  in 
apparatus  for  washing  or  purifying  coal  gas,  and  for  pro¬ 
ducing  ammoniacal  water  therefrom.” — May  19,  1865. 


COBBESPONDENCE. 


Continental  Science. 

Paris,  September  12. 

I  see  in  Les  Mondes  a  short  description  of  an  ice-making 
machine  now  in  operation  here.  The  inventor,  M.  Menard, 
employs  amylic  ether,  which  is  compressed  to  the  extent  of 
from  five  to  seven  atmospheres.  From  the  reservoir  the 
liquid  is  allowed  to  escape  into  a  worm  circulating  round 
square  vessels  of  water  which  becomes  frozen  by  vapori¬ 
sation  of  the  ether  in  the  worm.  There  is,  to  say  the  truth, 
some  confusion  in  the  account  given,  and  the  details  can¬ 
not  be  trusted.  The  machine  will  produce,  it  is  said,  50 
kilos,  of  ice  per  hour. 

I  read,  also,  that  all  difficulties  in  the  way  of  producing 
a  constant  light  by  induction  machines  have  now  been 
overcome  by  the  Alliance  Company,  and  the  two  light¬ 
houses  at  Havre  will  now  be  definitely  illuminated  by  the 
Company.  The  machines  will  be  driven  by  a  six-horse¬ 
power  locomotive  engine,  which  will  also  compress  air  for 
whistles  or  trumpets  to  be  used  as  fog  signals. 

An  important  experiment  has  been  made  by  M. 
Duchemin  during  a  holiday  at  the  sea  side.  He  made  a 
small  cork  buoy,  and  fixed  to  it  a  disk  of  charcoal  con¬ 
taining  a  small  plate  of  zinc.  He  then  threw  the  buoy 
into  the  sea,  and  connected  it  with  copper  wires  to  an 
electric  alarum  on  the  shore.  The  alarum  instantly  began 
to  ring,  and  has  gone  on  ringing  ever  since,  and  it  is  added 
that  sparks  may  be  drawn  between  the  two  ends  of  the 
wires.  Thus  the  ocean  seems  to  be  a  powerful  and  inex- 
haustable  source  of  electricity,  and  the  small  experiment 
of  M.  Duchemin  may  lead  to  most  important  results. 

It  is  said  on  the  authority  of  a  Dr.  Brandini,  that  lemon- 
juice,  or  a  solution  of  citric  acid,  relieves  the  pain  of 
cancer  when  applied  to  the  sore  as  a  lotion.  The  discovery 
was  made  accidentally,  and  the  value  of  the  application 
was  confirmed  by  repeated  experiments. 


MISCELLANEOUS. 


Bfi'itisia  Association.  —  As  we  go  to  press  the 
successful  meeting  at  Birmingham  is  closing,  and  the 
members  are  scattered  about  on  the  various  excursions. 
In  our  next  we  shall  commence  our  reports  of  the  papers 
read  in  the  chemical  sections,  and  others  in  which  com¬ 
munications  of  interest  to  our  readers  have  been  made. 
As  was  to  be  expected,  the  manufacturers  of  Birmingham 
have  been  very  liberal  in  opening  their  establishments  to 
the  inspection  of  the  members — a  privilege  of  which  they 
have  not  been  slow  to  avail  themselves,  and  for  which 
the  manufacturers  deserve  our  best  thanks.  The  follow- 
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ing  papers  were  read  after  the  delivery  of  the  President’s 
Address  :  — 

SECTION  B. —  CHEMICAL  SCIENCE. 

H.  C.  Sorby—  On  a  new  form  of  Spectrum  Apparatus  as 
applied  to  the  Microscope. 

F.  A.  Abel — Notes  on  Compounds  of  Copper  and  Phos¬ 
phorus. 

Dr.  A.  Voelcker— On  the  Composition  of  a  Marine  Boiler 
Deposit. 

Dr.  T.  Phipson — On  Silicium  in  Iron. 

Dr.  T.  Phipson  —  On  the  Sublimed  Oligist  of  Vesuvius 
and  its  Artificial  Production. 

Dr.  T.  Phipson — A  few  words  on  Sponges  as  a  Source  of 
Bromine  and  of  Nitrogen. 

Dr.  Angus  Smith — On  a  Method  of  Estimating  Carbonic 
Acid  in  the  Air,  with  Apparatus. 

Dr.  Williamson — Report  on  the  Analysis  of  the  Gases 
evolved  from  the  Bath  Waters. 

F.  Grace  Calvert — Notes  on  the  Action  of  Acids  on  some 
Metals  and  Alloys. 

Dr.  J.  E.  de  Vry—  On  the  possibility  of  Manufacturing 
Neroli  in  the  B'itish  Colonies. 

Owen  Rowland  —On  the  Properties  of  Parkesine,  and  its 
Application  to  the  Arts,  Manufactures,  and  Telegraphy. 
F.  G.  Finch  — On  the  Utilisation  of  Blast  Furnace  Slags. 
Dr.  A.  Voelcker — On  recently- discovered  Phosphatic  De¬ 
posits  in  North  Wales. 

Dr.  Frankland— On  the  Constitution  of  the  Acids  of  the 
Acetic,  Lactic,  and  Acrylic  Series. 

Professor  Wanklyn — Report  on  some  of  the  Differences 
between  the  Normal  and  the  Beta  Alcohols. 

Dr.  D.  S.  Price — On  the  Action  of  Light  upon  Sulphide 
of  Lead,  and  its  bearing  upon  the  Preservation  of 
Paintings  in  Picture  Galleries. 

Report  of  the  Committee  on  Gun  Cotton. 

Manning  Prentice — The  Frogress  of  the  Manufacture  of 
Gun  Cotton  and  its  application  to  Mining,  Military,  and 
Sporting  Purposes. 

W.  L.  Scott — On  Action  of  Alkali  Metals  on  Gun  Cotton. 
W.  L.  Scott— On  Arseniuretted  and  Antimoniuretted 
Hydrogens. 

Smyth,  J.t  jun. — On  an  Apparatus  for  the  determination 
of  Ozone,  and  experiments  made  therewith. 

Dr.  de  Vry — On  the  Rotatory  Power  of  several  Essential 
Oils. 

Dr.  Macadam — On  Esparto  Fibre,  or  Spanish  Grass,  and 
its  employment  in  the  manufacture  of  paper. 

Dr.  Macadam  — On  the  Results  of  Agricultural  Experi¬ 
ments  made  in  1864. 

D.  Forbes —On  some  Minerals  from  South  America.  On 
the  Colour  of  Gold  as  seen  by  transmitted  light. 

T.  Fairley — On  the  Reactions  of  Cyanogen.  Note  on 
Glycocine,  with  tables. 

Adulteration  ©f  Butch  TSTeast. — At  a  meeting  of 
the  Sanitary  Committee  of  the  Hull  Board  of  Health,  held 
on  Yvrednesday,  the  chairman  stated  that  his  attention  had 
been  called  by  an  anonymous  letter  to  the  adulteration  of 
Dutch  yeast.  The  letter  stated  that  the  recent  importa¬ 
tions  of  yeast  contained  a  large  admixture  of  China  clay, 
which  was  ground  as  fine  as  flour  by  a  machine.  The 
chairman  remarked  that  this  kind  of  adulteration  occurred 
a  few  years  ago,  and  he  had  reason  to  believe  that  it  was 
again  being  extensively  practised.  The  same  anonymous 
correspondent  had  again  written  to  him  to  say  that  two 
importers  at  Bradford  had  written  to  the  agents  on  the 
Continent,  telling  them  that  it  was  very  likely  that  the 
whole  of  the  next  importation  would  be  seized  unless  the 
quality  was  improved,  and  there  was  an  improvement  in 
the  next  cargo.  The  inspector  stated  that  the  cargo 
spoken  of  as  improved  was  one  of  the  worst  samples  that 
had  been  sent  to  Hull  for  some  time.  He  had  made  in¬ 
quiries,  and  had  collected  samples,  some  of  which  he  had 
dissolved  in  water,  when  there  sank  to  the  bottom  of  the 


vessel  a  mineral  substance.  This  substance  was  produced, 
and  pronounced  by  two  surgeons,  who  are  members  of  the 
Committee,  to  be  a  kind  of  aluminous  earth.  It  was 
resolved  that  the  substance  be  sent  to  an  analytical 
chemist  for  inspection.  The  average  import  of  Dutch 
yeast  in  Hull  is  about  7000  baskets  per  fortnight,  and 
during  the  past  fortnight  123  baskets  of  yeast  had  been 
•destroyed  as  unfit  for  human  consumption.  The  chairman 
said  the  Board  had  no  power  to  interfere  with  the  adultera¬ 
tion  if  it  could  not  be  proved  deleterious.  If  the  substance 
on  analysis  was  found  to  be  injurious,  the  Board  would 
take  prompt  steps  to  remedy  the  evil. 

Nortla  LoimIoh  Industrial  Exhibition. — Among 

the  rich  displays  of  optical  instruments  at  the  Agricultural 
HailAhe  first  that  will  attract  notice  is  the  large  case  of 
Mr.  T.  Ross.  This  contains  a  selection  of  telescopes, 
microscopes,  and  photographic  lenses  of  that  excellence 
and  finish  for  which  the  maker  is  famous.  Among  the 
photographic  lenses  are  some  specimens  of  the  new  actinic 
large-angle  doublet,  of  which  we  may  speak  more  particu¬ 
larly  since  some  pictures  hanging  beside  the  case,  and 
others  in  the  gallery  upstairs,  are  exhibited  to  show  the 
capabilities  of  these  lenses.  We  may  say,  shortly,  that 
the  marvellous  beauty  of  these  pictures  has  never  been 
equalled.  As  the  name  implies,  the  doublet  is  remarkable 
for  the  very  wide  angle  of  view  it  embraces.  This  is  well 
shown  in  the  views  of  different  courts  in  the  Crystal 
Palace,  which  could  only  have  been  taken  by  a  lens  of 
this  kind ;  and  the  special  adaptation  of  the  lens  for  taking 
buildings  will  be  at  once  apparent  to  the  photographer, 
who  will  further  remark  the  sharpness  of  definition  to 
the  very  edge  of  the  pictures.  Famous  as  Mr.  Ross  has 
been  as  a  maker  of  lenses,  this  last  is  certainly  his  most 
valuable  contribution  to  the  art  of  photography.  The 
visitor  should  particularly  notice  the  copy  of  a  map  of 
France  made  with  the  doublet,  as  sharp,  clear,  and  legible 
as  the  original  engraving.  Mr.  Ross  also  exhibits  one  of 
Monckoven’s  enlarging  apparatuses,  with  specimens  of  un¬ 
touched  pictures  taken  by  means  of  it.  M.  Dallmeyer 
exhibits  a  case  of  photographic  lenses,  well  made,  of 
course,  but  including  nothing  novel.  Mr.  How  has  an 
extensive  display  of  all  kinds  of  apparatus,  among  which 
is  the  only  spectroscope  in  the  Exhibition.  This  is  an 
excellent  instrument,  of  Bunsen  and  Kirchoff’s  form,  and  is 
a  very  useful  and  cheap  piece  of  apparatus.  Mr.  How 
also  exhibits  a  student’s  microscope,  a  very  well-made 
instrument,  with  sliding  stage  and  rapid  and  slow  motion 
to  body,  two  eye  pieces,  and  a  quarter  and  one-inch  object 
glasses  of  excellent  quality.  There  are  besides  a 
condenser,  live-box,  and  other  additions,  which  make 
this  an  exceedingly  cheap  instrument.  Some  useful  little 
chests  containing  blowpipe  tests  for  mineralogists  are 
shown,  and  a  delicate  pocket  aneroid  compensated  for 
temperature  for  travellers.  Some  models  of  crystals  in 
glass,  showing  the  primary  and  included  forms,  also 
deserve  a  notice  as  exceedingly  useful  for  educational  pur¬ 
poses.  Several  other  cases  in  this  interesting  exhibition 
yet  require  a  notice,  but  these  we  must  reserve  for  another 
occasion. 


ANSWERS  TO  CORRESPONDENTS. 


D.  T.  0. — Melted,  sulphur  and  sand. 

H  F. — Treatment  with  sulphuric  acid  and  bichromate  of  potash 
would  orobably  effect  the  first  object;  for  the  second,  what  you  sug¬ 
gest  would  probably  answer.  Try  a  greenish  oil. 

M.  A.  W.— 1.  A  process  does  not  occur  to  us  now,  but  we  will  look 
for  and  give  it  next  week.  2.  Subscribe  to  the  Meteorological  Society, 
wh  •  forward  reports. 

Books  Received. — “  Practical  Treatise  on  Coal,  Petroleum,  and  other 
Di-tilbd  Oils,”  bv  G.  A.  Gesner,  second  edition  ;  “Scientific  Review 
“Proceedings  of  the  American  Pharmaceutical  Association,  1864; 

“  Dictionary  of  Chemistry,”  Part  XXX. 

Received.  — Thalliu  m . 
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Address  to  the  Section  of  Chemistry,  by  the  President , 

Professor  W.  A.  Miller,  M.D.,  LL.IJ.,  Treas.  and 

V.P.P.S.,  President  of  the  Chemical  Society. 

Interesting  historical  associations  are  naturally 
awakened  in  the  mind  of  the  chemist  as  he  enters  upon 
the  business  of  this  section  of  our  scientific  gathering  in 
the  town  whose  hospitalities  we  are  now  sharing ;  for 
he  is  reminded  that  on  August  i,  1774,  only  ninety-one 
years  ago,  Priestley  laid,  at  Birmingham,  the  foundation 
of  modern  chemistry,  by  the  discovery  of  oxygen. 

Yet  it  seems  difficult  to  realise  the  fact  that  there 
must  be  some  still  living  who  entered  life  when  the 
chemical  nature  of  the  atmosphere  was  undiscovered, 
when  water  was  believed  to  be  an  elementary  substance, 
when  the  composition  of  the  ordinary  acids,  nitric, 
hydrochloric,  and  acetic,  was  unknown,  when  the  dis¬ 
coveries  of  Galvani  had  not  been  made,  and  when  the 
battery  which  perpetuates  the  name  of  Volta  did  not 
exist. 

It  requires  a  considerable  mental  effort  to  estimate 
aright  the  extraordinary  progress  which  chemistry,  both 
in  its  scientific  and  in  its  practical  aspect,  has  made  since 
that  day. 

For  example,  the  development  of  the  laws  of  combi¬ 
nation — the  determination  of  the  equivalent  proportions 
of  the  elementary  bodies — the  art  of  chemical  analysis — 
the  atomic  theory — the  isolation  of  potassium,  with  the 
consequent  discovery  of  the  compound  nature  of  the 
alkalies  and  earths — and  the  marvellous  developments  of 
the  organic  department  of  chemistry,  exhibit  some  of 
the  most  striking  points  in  the  progress  of  the  science  ; 
whilst  in  the  chemical  arts  we  may  mention  gas-lighting 
— the  manufacture  of  stearic  acid  and  other  fatty  acids 
for  candles — the  industry  of  petroleum  and  paraffine — 
the  chemical  process  of  bleaching  by  chlorine — the  pre¬ 
paration  of  carbonate  of  soda  from  common  salt,  and  the 
extensive  alkali  trade.  The  discovery  of  iodine  and 
bromine,  and  their  varied  applications  as  remedial  agents 
and  otherwise — the  fascinating  processes  of  photography 
— the  development  of  the  trade  in  beetroot  sugar— the 
extraction  of  quinia,  morphia,  and  all  the  vegetable 
bases,— these  and  other  processes  of  chemical  manufac¬ 
ture  too  numerous  to  mention,  are  all  subsequent  to,  and 
may  be  said  to  be  in  nearly  every  case  consequent  on,  the 
great  discovery  of  oxygen. 

Well  may  we  sympathise,  now,  in  the  sanguine  anti¬ 
cipations  of  Priestley  himself,  expressed  in  the  preface 
to  the  volume  in  which  this  discovery  is  recorded,  “  Ex¬ 
periments  and  Observations  on  Different  Kinds  of  Air,” 
vol.  ii.,  p.  7  : — “  In  reality,  this  is  not  now  a  business  of 
air  only,  as  it  was  at  the  first ;  but  appears  to  be  of  much 
greater  magnitude  and  extent,  so  as  to  diffuse  light  upon 
the  most  general  principles  of  natural  knowledge,  and 
especially  those  about  which  chemistry  is  particularly 
conversant.  And  it  will  not  be  now  thought  very  assum¬ 
ing  to  say,  that,  by  working  in  a  tub  of  water  or  a  basin 
of  quicksilver,  we  may  perhaps  discover  principles  of 
more  extensive  influence  than  even  that  of  gravity  itself, 
the  discovery  of  which,  in  its  full  extent,  contributed  so 
much  to  immortalise  the  name  of  Newton.” 

But  it  is  not  alone  with  the  name  of  Priestley  that  we 
associate  the  progress  of  chemistry  in  Birmingham. 
Grouped  around  the  father  of  pneumatic  chemistry  were 
several  remarkable  men  who  then  either  resided  at  Bir¬ 
mingham  or  frequently  met  there,  including  Matthew 
Boulton,  James  Keir,  Dr.  Withering,  Dr.  Darwin,  and, 
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foremost  of  them  all,  James  Watt,  who  here  diversified 
his  engineering  labours  with  his  famous  investigations 
into  the  composition  of  water.  It  was  at  the  factory  at 
Soho,  too,  that  Murdoch  made  the  first  great  experiment 
on  gas-lighting,  at  the  illuminations  for  the  short-lived 
peace  of  Amiens ;  and  it  was  in  Birmingham  that  Dr. 
Roebuck,  in  the  middle  of  the  last  century,  erected  the 
first  leaden  chamber  for  the  making  of  sulphuric  acid, 
and  thereby  inaugurated  the  most  important  of  the  che¬ 
mical  manufactures  of  this  country. 

Nor  has  Birmingham  failed  in  more  modern  times  to 
maintain  her  reputation  in  connexion  with  the  chemical 
arts.  Here,  twenty-five  years,  ago,  Elkington  founded 
the  first  establishment,  in  this  country,  for  carrying  out 
the  processes  of  electro-plating  and  electro-gilding. 
Here  Askin  made  the  nickel  of  commerce,  with  its  com¬ 
panion  metal,  cobalt,  as  oxide — articles  that  might  vie 
in  purity  with  the  products  of  the  laboratory.  Here 
Chance  has  established  a  manufactory  of  optical  glass 
which  specially  calls  for  acknowledgment  on  the  part 
of  the  student  of  science  ;  and  here  Sturge  and  Albright 
have  erected  the  only  manufactory  for  red  phosphorus 
which  the  country  contains. 

Vast  as  is  the  modern  development  of  experimental 
science,  it  yet  cannot  excite  much  surprise  that,  with  the 
exception  of  that  portion  which  falls  within  the  domain 
of  the  mathematician,  science  until  recently  has  been 
systematically  excluded  from  the  general  course  of  edu¬ 
cation,  and  has  been  followed  in  the  majority  of  instances 
by  those  only  who  commenced  its  study  for  professional 
objects.  Yet  can  we  wonder  at  this,  when  we  remember 
that  the  science  of  chemistry  and  many  entire  branches 
of  experimental  physics,  including  voltaic  electricity, 
electro-magnetism,  thermo-electricity,  the  phenomena  of 
polarised  light,  of  photo-chemical  action,  radiant  heat, 
and  others,  are,  as  already  stated,  less  than  a  century 
old  ?  But  the  great  strides  that  they  have  made  in  that 
interval,  the  social  changes  that  they  have  introduced, 
and  the  additional  powers  that  they  have  conferred  upon 
man,  will  vindicate  their  impprtance  as  necessary  branches 
of  knowledge  to  be  acquired;  whilst  the  more  just 
appreciation  of  the  methods  of  investigation  which  they 
pursue  will  establish  their  claim  to  be  regarded  as  instru¬ 
ments  in  training  the  mind,  and  shaping  the  intellectual 
development  of  the  future. 

Those  whose  education  was  based  upon  the  linguistic 
system  almost  exclusively,  as  was  the  case  both  before 
and  after  Priestley’s  time,  could  not  be  expected  to 
realise  the  magnitude  and  true  bearing  of  science  and  its 
educational  value.  Now,  however,  the  case  is  altered; 
and  it  is  a  subject  for  congratulation  to  reflecting  men 
that  the  introduction  of  the  scientific  element  into  the 
ordinary  course  adopted  at  our  public  schools  is  at  length 
attracting  serious  attention,  and  that  its  importance  has 
been  insisted  on  in  both  Houses  of  the  Legislature.  The 
practical  instinct  of  the  nation  is  becoming  alive  to  the 
necessity  of  making  certain  portions  of  the  training  of  our 
youth  consist  in  the  systematic  study  of  the  elementary 
parts  of  properly  selected  branches  of  science ;  and  it 
behoves  all  who  are  themselves  engaged  in  the  pursuit  of 
science  to  consider  in  what  way  they  can  themselves  aid 
in  forwarding  this  object. 

I  need  not  here  advert  to  the  exploded  notion  that 
the  acquisition  of  the  truths  of  science  can  in  any  wise 
endanger  those  of  revelation  ;  for  truth  is  ever  consistent. 
But  it  may  not  be  superfluous  to  reassure  the  minds .  of 
some  who  imagine  that  science,  like  a  fresh  invasion 
of  Vandals,  will  extinguish  scholarship  and  classical 
learning.  Language  must  indeed  ever,  form  the  basis  of 
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our  system  of  education;  for  it  is  the  key  that  unlocks 
the  stores  of  knowledge ;  and  no  languages  are  so  fitting 
to  form  the  groundwork  as  the  tongues  of  ancient  Greece 
and  Rome,  irrespective  of  the  treasures  of  philosophy, 
eloquence,  poetry,  and  histor}'  which  they  contain.  They 
have  that  intellectual  finish  and  completeness  which 
belongs  only  partially  to  science.  A  moderate  amount 
of  classical  knowledge  can  be,  as,  indeed,  it  ought  to  be, 
attained  by  every  so-called  educated  mind,  while  for  him 
who  would  carry  the  critical  faculty  to  a  high  state  of 
cultivation,  the  study  of  the  classics  affords  the  means. 
These  tongues  constitute  the  basis  of  many  of  the  modern 
European  languages ;  and  an  acquaintance  with  their 
literature  imparts  a  cultivation  and  a  polish  that  it  is 
almost  vain  to  seek  from  any  other  source.  Just  as  some 
minds  seek  to  attain  distinction  in  the  wide  domain  of 
philology,  other  minds,  as  vigorous,  though  differently 
constituted,  delight  in  the  study  of  natural  laws  and 
affinities.  It  would  be  a  hard  thing  to  say  that  provi¬ 
sion  should  not  be  made  in  our  schools  for  the  latter,  as 
wide  and  liberal  as  it  has  been  for  the  former. 

It  is  not  to  be  supposed  that,  because  science  is  to  form 
a  part  of  the  education  of  every  gentleman,  therefore  it 
will  constitute  the  pursuit  of  his  mature  years.  What 
is  needed  is  that  he  possesses  sufficient  knowledge  of  its 
principles  to  qualify  him  to  appreciate  the  advances 
which  science  is  making,  and  to  enable  him  to  contribute 
intelligently  towards  its  progress. 

It  is  certain  that  if  science  is  to  form  a  useful  portion 
of  the  education  of  a  boy,  it  must  be  undertaken  with 
the  determination  to  deal  with  it  as  a  matter  of  study  : 
the  same  pains  must  be  taken  to  ascertain  that  each  boy 
understands  the  principle,  for  example,  of  the  air  pump, 
or  the  meaning  of  the  thermometric  scale,  as  that  he 
comprehends  a  rule  in  syntax  or  the  analysis  of  a  sen¬ 
tence.  To  do  this,  however,  the  instruction  given  must 
not  be  limited  to  a  dry  lecture  on  the  principles  of  some 
branch  of  science  once  a  week.  These  principles  must 
be  logically  unfolded,  and  illustrated,  when  necessary, 
by  experiments,  and  the  structure  of  machines  and 
apparatus  explained  by  suitable  diagrams ;  the  boys 
must  be  taught  to  take  notes  of  each  lecture  ;  and  the 
ground  covered  must  be  made  secure  by  following  up 
the  lectures  with  frequent  examinations,  both  oral  and 
written.  These  are  as  necessary  to  the  successful  study 
of  a  science  as  the  writing  of  exercises,  or  the  practice 
of  construing,  is  to  the  accurate  study  of  a  language. 
Science  is  not  merely  to  supply  her  facts ;  she  is  to  be 
employed  to  develope  the  powers  of  the  mind,  and  to 
discipline  them  for  action.  Hence  it  is  of  far  more  im¬ 
portance  to  instil  principles,  and  to  cultivate  precision 
in  observation,  in  thought,  and  in  description,  than  it  is 
to  load  the  memory  with  mere  facts,  however  valuable. 
In  short,  the  system  of  cramming  is  to  be  eschewed, 
whilst  the  formation  of  habits  of  comparing,  reasoning, 
and  judging  is  to  be  encouraged  in  every  way. 

It  may  at  first  be  difficult  to  meet  with  well- trained 
and  competent  teachers ;  but  when  once  the  want  of  in¬ 
struction  in  science  is  proclaimed,  the  teachers  will  soon 
be  forthcoming.  Some  years  will,  no  doubt,  elapse  ere 
science  is  admitted  to  take  equal  rank,  as  a  means  of 
education,  with  the  study  of  classical  literature.  Still 
it  is  but  a  question  of  time  ;  and  we  cannot  but  hope 
that  our  universities,  following  up  the  commencement 
which  the  youngest  but  not  the  least  active  amongst 
them,  the  University  of  London,  has  made  in  the  esta¬ 
blishment  of  degrees  in  science — we  cannot  but  hope,  1 
say,  that  the  heads  of  our  universities  will  ere  long  feel 
it  to  be  their  duty,  as  unquestionably  it  will  be  their 


wisdom,  to  place  themselves  at  the  head  of  this  new 

movement,  which  is  destined  to  exercise  so  wide  an  influ¬ 
ence  upon  the  education  of  our  people. 

But  it  is  time  that  we  proceed  to  take  a  rapid  survey 
of  some  of  the  principal  points  in  the  progress  of  che¬ 
mistry  during  the  last  twelve  months.  T.he  course  of 
chemical  discovery  since  our  meeting  last  year,  though 
not  marked  by  any  very  striking  novelty,  has  neverthe¬ 
less  been  steadily  advancing.  Ideas  previously  thrown 
out  have  been  discussed  and  developed,  and  many,  of 
them  are  leading  to  new  discoveries,  or  are  being  applied 
to  explain  phenomena  before  wrapped  in  obscurity. 

Amongst  the  problems  which  have,  for  some  time 
past,  been  engaging  the  minds  of  philosophical  chemists, 
few  are  of  greater  interest  than  those  connected  with 
the  idea  of  the  atomicity  of  the  elements.  It  is  well 
known  that  chemists  now  distinguish  between  tho 
atomic  weight  and  the  equivalent  of  an  element ;  also, 
that  owing  to  the  labours  of  many  distinguished  men, 
amongst  whom  the  names  of  Williamson,  Kekule, 
Odling,  Cannizzaro,  and  Wurtz  are  the  most  prominent, 
a  classification  of  the  elements  into  families  has  been 
made ;  and  that  this  classification  rests  upon  what  is 
known  as  the  atomicity  of  the  elements.  One  group 
of  the  elements,  like  potassium  and  chlorine,  is  regarded 
as  monatomic,  or  usually  equivalent  in  functions  to  one 
atom  of  hydrogen  ;  a  second,  like  oxygen  and  sulphur, 
is  diatomic,  or  equivalent  in  functions  to  two  atoms 
of  hydrogen  ;  a  third  group,  like  nitrogen,  phosphorus, 
and  arsenic,  is  triatomic  or  equivalent  for  the  most  part 
to  three  atoms  of  hydrogen ;  while  a  fourth  group, 
like  carbon  and  silicon,  is  tetratomic,  or  equivalent  in 
functions  to  four  atoms  of  hydrogen,  and  so  on. 

It  would  lead  us  too  much  into  detail,  ,  were  I  to 
attempt  to  show  how  this  idea  of  the  atomicity  of  the 
elements  has  been  applied,  and  is  still  in  process  of 
application,  to  the  study  of  the  formation  of  compounds 
in  general,  how  it  endeavours  to  explain  the  existence 
of  a  limit  to  their  number,  and  how  it  even  teaches  us 
to  anticipate  their  possible  varieties. 

Among  the  subjects  connected  with  its  development 
is  its  bearing  upon  isomerism,  or  the  remarkable  fact  of 
the  existence  in  many  cases  of  two  or  more  bodies  of 
different  properties  but  yet  composed  of  the  same  ele¬ 
ments  combined  in  identically  the  same  proportions. 
Upon  this  subject,  which,  at  our  last  meeting,  was  cha¬ 
racterised  by  Dr.  Odling  as  the  chemical  problem  of  the 
day,  a  suggestive  theoretical  paper  was  published,  about 
twelve  months  ago,  by  Dr.  Crum  Brown  ;  whilst,  in  the 
same  direction,  Cahours,  Kekule.,  Beilstein,  Fittig,  and 
several  other  chemists  have  published  valuable  experi¬ 
mental  researches.  Inquiries  of  this  kind  are  now 
acquiring  special  importance  from  the  numerous  cases 
of  the  formation  of  such  isomeric  bodies  by  the. methods 
of  synthesis  and  substitution,  which  are  daily  mul¬ 
tiplying. 

Closely  connected  with  the  same  subject  are  the  inves¬ 
tigations  into  the  constitution  of  the  more  complex 
organic  acids,  which  have  been  prosecuted  so  actively 
during  the  last  five  or  six  years,  and  which,  in  the 
hands  of  Kolbe,  Franklin,  Perkin  and  Duppa,  Kekule, 
Wurtz,  and  their  pupils,  have  made  such  rapid  progress. 

During  the  past  year  Frankland  and  Duppa  have 
especially  signalised  themselves  by  their  researches 
upon  the  lactic  and  the  acrylic  series.  Two  years  ago, 
Frankland,  commencing  with  oxalic  ether,  and  acting 
upon  it  with  zinc  ethyl,  obtained  from  it  leucic  ether  by 
substituting  ethyl  fora  portion  of  the  oxygen  contained 
in  the  oxalic  ether  ;  and  afterwards,  conjointly  with  his 
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friend  Duppa,  lie  has  generalised  this  reaction.  Still 
more  recently,  these  chemists  have  traced  the  connexion 
between  the  lactic  and  the  acrylic  or  oleic  series,  by  re¬ 
actions  in  which  the  abstraction  of  the  elements  of  an 
atom  of  water  from  the  basylous  portion  of  a  member 
of  the  lactic  group  converts  it  into  the  corresponding 
member  of  the  acrylic  series.  These  relations  will  be 
readily  understood  by  representing  the  different  com¬ 
pounds  by  symbols,  as  follows  : — 

Oxalic  acid.  Leucic  acid. 

(i)  (^2h5)2-0  =  H,H^ce2H5)^. 

diethoxalCic0Lid.  Ethylcrotonic  acid. 

(z)  HA«o3  - H 20-  =  Efe-a(eaH^baH4)"^a. 

In  these  and  kindred  investigations,  the  necessity 
for  the  introduction  of  fixed  principles  of  nomenclature 
for  regulating  the  construction  of  names  for  the  recently 
discovered  compounds  has  been  sensibly  felt  ;  and  in¬ 
deed  the  changes  in  notation  rendered  necessary  by  the 
alteration  in  the  values  assigaed  to  the  atomic  weights 
of  many  of  the  chemical  elements  have  rendered  a 
general  revision  of  the  system  of  chemical  nomenclature 
a  matter  of  pressing  importance.  Probably  few  sub¬ 
jects  could  more  usefully  occupy  a  portion  of  the  time 
of  this  section  during  the  ensuing  week  than  a  thought¬ 
ful  consideration  of  the  changes  which  it  may  be  expe¬ 
dient  to  introduce.  The  meeting  of  chemists  from 
various  parts  of  Europe  with  many  from  distant  parts 
of  our  own  country  affords  an  excellent  opportunity  for 
discussing  a  subject  of  this  kind,  where  any  conclusions, 
to  be  practically  effective,  must  secure  the  concurrence  of 
a  majority  of  the  active  cultivators  of  the  science. 

Did  time  permit,  it  would  be  easy  to  mention  other 
investigations  in  the  organic  department  of  chemistry, 
scarcely  less  interesting  than  those  already  alluded  to, 
such  as  those  on  the  synthesis  of  the  aromatic  acids  by 
Kekule,  who  has  prepared  both  benzoic  and  toluic  acid 
by  the  graduated  action  of  sodium  on  an  ethereal  solu¬ 
tion  of  bromo-benzol,  and  of  bromo-toluol  whilst  sub¬ 
mitted  to  a  current  of  carbonic  anhydride,  as,  for 
instance,  may  be  explained  by  the  equation — 

Bronoobenzol.  Sodic  benzoate. 

/■ - K - N  / - X - N 

•€-6H5Br  +  Na2  +  =  Na-€r6H5(-€-02)  +  NaBr. 

or  such  as  those  of  Maxwell  Simpson  and  of  Baeyer  on 
the  artificial  formation  of  tribasic  acids ;  and,  referring 
to  methods  of  research,  stress  might  be  laid  on  the  im¬ 
portant  aid  afforded  by  the  extended  use  of  the  amalgam 
of  sodium  as  a  reducing  agent,  and  on  the  similar  but 
still  more  remarkable  reducing  effects  of  hydriodic  acid 
. — processes,  indeed,  not  new,  but  the  value  of  which 
till  quite  recently  has  only  been  partially  recognised. 

Passing  allusion  only  can  now  be  made  to  some  of  the 
processes  of  mineral  and  metallurgic  chemistry,  such  as 
the  improvements  in  the  details  of  the  process  for  pre¬ 
paring  magnesium,  the  comparative  facility  with  which 
the  recently  discovered  metals  thallium,  rubidium,  and 
csesium  and  their  compounds  may  be  obtained,  and  the 
application  by  Redtenbacher  of  his  observation  of  the 
sparing  solubility  of  their  alums  to  the  extraction  of  the 
new  alkalies  from  the  lithium  residues  of  commerce.  Of 
indium,  too,  the  latest  of  the  newly  discovered  metals 
revealed  by  the  spectrum,  it  must  suffice  to  say  that  it 
has  been  obtained  in  quantity  which  places  its  existance 
as  a  distinct  metal  beyond  question.  I  am  indebted  to 
my  friend  Professor  Roscoe  for  the  small  specimens  of 
the  metal  and  its  sulphide  now  upon  the  table. 


An  extensive  branch  of  industry  is  now  springing  up 
in  the  improved  methods  of  voltaic  depositions  of  the 
metals.  Weil  has,  by  the  use  of  an  alkaline  solution  of 
tartrate  of  copper,  contrived  to  coat  iron  and  steel  with 
a  tough  closely  adherent  sheathing  of  copper,  by  simply 
suspending  the  articles  to  be  coated  by  means  of  a  wire 
of  zinc  in  the  metallic  bath.  No  battery  is  required. 
Lead  and  tin  may  in  a  similar  manner  be  deposited  on 
copper,  iron,  or  steel,  if  the  oxide  of  tin  or  of  lead  be 
dissolved  in  a  bath  of  strong  solution  of  caustic  soda. 

I  must,  before  I  conclude,  advert  to  one  or  two  in¬ 
teresting  additions  to  our  knowledge  upon  the  side 
where  chemistry  ai  d  physics  meet.  Few  results,  per¬ 
haps,  were  more  unexpected  than  those  obtained  by 
Deville  and  Troost  upon  the  permeability  to  gases  of 
certain  dense  metals  at  elevated  temperatures.  They 
have  proved  that  platinum  and  iron,  when  white-hot, 
become  for  the  timo  porous,  and  are  rapidly  permeated 
by  hydrogen,  which  will  even  pass  out  under  the 
pressure  of  the  atmosphere  and  leave  a  vacuum  almost 
perfect  within  the  tube.  In  one  form  of  these  experi¬ 
ments,  tubes  of  hammered  and  of  cast  platinum  (which 
in  one  case  was  as  much  as  a  twelfth  of  an  inch  in 
thickness)  were  fitted  by  means  of  corks  into  the  axis  of 
a  shorter  and  wider  tube  of  glazed  porcelain  ;  a  slow 
current  of  pure  and  dry  hydrogen  was  then  maintained 
through  the  porcelain  tube,  whilst  a  current  of  dry  air 
was  transmitted  through  the  platinum  tube.  At  ordinary 
temperatures  no  change  was  observed  in  either  gas.  A 
fire  was  then  lighted  around  the  outside  of  the  porcelain 
tube,  and  gradually  raised  until  the  heat  became  very 
intense.  At  2000°  Fahr.  the  oxygen  contained  in  the 
air  had  entirely  disappeared  ;  nothing  but  nitrogen 
mixed  with  steam  passed  out  of  the  platinum  tube, 
hydrogen  had  passed  through  the  pores  of  the  platinum 
and  entered  into  combination  with  the  oxygen  of  the 
air  within ;  whilst  at  still  higher  temperatures  the  moist 
nitrogen  became  mixed  with  hydrogen.  As  the  tube 
cooled,  the  same  phenomena  occurred  in  the  inverse 
order,  till,  when  the  ordinary  temperature  had  been 
regained,  no  diffusion  of  hydrogen  was  perceptible,  and 
unaltered  air  was  collected  from  the  platinum  tube. 
Analogous  results  were  obtained  when  a  tube  of  soft 
cast  steel  was  substituted  for  that  of  platinum,  though 
the  thickness  of  the  steel  tube  was  an  eighth,  or  in  some 
cases  as  much  as  a  sixth  of  an  inch. 

From  these  experiments  one  practical  conclusion 
deducible  is,  that  air-pyrometers,  the  bulbs  of  which  are 
formed  of  iron  or  platinum,  cannot  be  relied  on  when 
employed  for  measuring  elevated  temperatures  ;  glazed 
porcelain,  however,  was  found  to  confine  the  gases  com¬ 
pletely. 

Curious  as  these  results  are,  they  are  but  parenthetical 
in  another  scries  of  more  general  bearing,  in  which 
Deville  has  for  some  time  been  engaged  —  viz.,  the 
phenomena  of  dissociation,  as  he  has  termed  the  partial 
decomposition  which  compound  gases  experience  under 
the  influence  of  a  temperature  more  or  less  elevated. 

A  very  striking  result  was  obtained  by  the  use  of  an 
apparatus  similar  to  that  employed  in  t lie  experiments 
just  described,  but  in  which  a  brass  or  silvered  tube  was 
substituted  for  the  platinum  or  iron  tube.  A  rapid  flow 
of  water  was  maintained  through  the  metallic  tube,  so 
that  it  was  kept  quite  cool,  whilst  the  outer  porcelain 
tube  was  gradually  raised  to  an  intense  heat  as  b.fore. 
O11  transmitting  a  current  of  pure  and  dry  carbonic 
oxide  through  the  porcelain  tube,  the  lower  part  ol  the 
surface  of  the  cold  metallic  tube  became  covered  with 
deposited  carbon,  whilst  a  portion  of  the  carbonic  oxide, 
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by  combining  with  the  oxygen  previously  united  with 
this  carbon,  became  converted  into  carbonic  anhydride. 

Sulphurous  anhydride  was  by  similar  treatment  re¬ 
solved  into  sulphur  and  sulphuric  anhydride ;  and  even 
hydrochloric  acid  was  partially  separated  into  hydrogen 
and  chlorine.  These  experiments  are  intimately  con¬ 
nected  with  the  attempts  made  to  explain  the  cause  of 
certain  exceptions  to  Ampere’s  law,  that  equal  volumes 
of  gases  or  vapours  contain  the  same  number  of  mole¬ 
cules  of  each.  Chemists  now  generally  assume  that  the 
molecule,  both  of  simple  and  of  compound  bodies,  forms 
two  volumes  of  vapour,  and  consequently  that  the  mole¬ 
cular  weight  of  any  substance  corresponds  with  the 
number  which  represents  twice  its  density  when  re¬ 
ferred  to  the  density  of  hydrogen,  if  this  be  taken  as 
unity.  But  there  are  exceptions  to  this  law :  penta- 
chloride  of  phosphorus,  hydrochlorate  of  ammonia, 
hydriodate  of  phosphuretted  hydrogen,  and  various 
other  bodies,  instead  of  forming  two  volumes  when  one 
molecule  of  each  is  converted  into  vapour,  yield  four 
volumes. 

In  order  to  explain  these  anomalies,  Iiopp  and  Can¬ 
nizzaro  suppose  that,  at  the  temperature  at  which  the 
vapour-densities  of  these  compounds  are  observed,  the 
bodies  are  temporarily  decomposed,  and,  instead  of  form¬ 
ing  one  homogeneous  vapour,  are  at  the  time  of  the  ob¬ 
servation  really  composed  of  a  mixture  of  vapours.  In 
certain  cases  this  explanation  is  probably  the  true  one ; 
but  its  general  acceptance  has  been  disputed  by  Deville 
himself,  though  his  results  on  dissociation  seem,  to  cur¬ 
sory  observation,  to  be  in  its  favour ;  and  it  must  be 
admitted  that,  up  to  the  present  time,  the  arguments 
and  experiments  which  he  has  brought  forward  in  oppo¬ 
sition  to  the  views  of  Kopp  and  Cannizzaro  have  not 
been  satisfactorily  answered. 

No  sufficient  proof,  for  example,  has  yet  been  adduced 
that  the  well-known  anomalous  cases  of  nitric  oxide, 
chlorous  anhydride,  hydrosulphide  of  ammonium, 
cyanine  of  ammonium,  and  various  other  salts  of  am¬ 
monium  and  the  volatile  bases  are  due  to  dissociation 
of  their  components. 

This  subject  is  one,  however,  too  intimately  connected 
with  the  molecular  theories  at  present  under  discussion 
to  remain  long  in  its  actual  state.  New  experiments 
and  evidence  will  no  doubt  be  forthcoming,  which  will 
throw  further  light  upon  the  cause  of  these  outstanding 
exceptions. 
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On  a  New  Series  of  Bodies  Intermediate  between  Nitric 
Acid  and  Ammonia,  by  Dr,  A.  W.  Hofmann,  F.R.S. 

In  the  course  of  a  discussion  on  a  paper  read  at  the 
Birmingham  meeting  of  the  British  Association,  Section 
B,  by  l)r.  C.  Calvert  “  On  the  Action  of  Acids  on  some 
Metals  and  Alloys,”Dr.  Hofmann  asked  Professor  Calvert 
whether,  in  his  experiments  on  the  action  of  acids,  and 
Inore  especially  of  nitric  acid,  upon  the  metals,  he  had  met 
with  some  of  the  extraordinary  bodies  lately  observed 
by  Dr.  Lossen.  This  young  chemist,  at  one  of  the  late 
meetings  of  the  Berlin  Academy,  had  laid  before  that 
body  an  account  of  several  substances  which  had 
attracted  general  attention.  It  was  well  known  that 
among  the  products  of  the  action  of  nitric  acid  upon 
certain  metals  ammonia  invariably  occurred.  But  it 
appeared  that  ammonia  was  only  the  last  product  of  the 
reaction,  and  that  a  whole  series  of  intermediate  com¬ 


pounds  existed  between  nitro-ammonia  acid,  the  sub¬ 
stance  acted  upon,  and  the  iast  product  of  its  reduction. 
One  of  these  bodies  Dr.  Lossen  had  succeeded  in  iso¬ 
lating.  It  was  a  compound  which,  from  its  composition, 
might  be  termed  protoxide  of  ammonia,  having,  in  fact, 
the  formula  H3NO.  This  substance,  like  ammonia,  com¬ 
bined  with  acids,  producing  a  series  of  magnificent  salts 
remarkable  for  the  facility  with  which  they  crystallise. 
The  simplest  method  of  producing  this  interesting  com¬ 
pound  consisted  in  submitting  nitrate  of  ethyl  to  the 
action  of  metallic  zinc  in  the  presence  of  an  acid.  It 
would  be  observed  that  the  derivation  of  the  new  body 
from  nitric  acid  was  perfectly  analogous  to  that  of 
aniline  from  nitrobenzol. 


Nitrobenzol, 


c6h5no2 

Nitric  acid. 


Aniline, 

c6h5nh2 

Hydorylamine. 


ho,no2  iio,nh2 

The  new  body  might  be  looked  upon  as  ammonia,  in 
which  one  atom  of  hydrogen  is  displaced  by  what  might 
be  called  the  rump  of  water,  the  atomic  group  HO, 
which  by  some  had^been  called  hydroxyl,  by  others 
hydoryl. 


Ammonia.  Hydorylamine. 
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It  was  certainly  interesting  to  see  the  simplest  of 
reactions,  familiar  to  every  chemist,  still  yielding  a 
harvest  of  such  splendid  results. 


On  Some  Salts  of  the  Peroxide  of  Thallium, 
by  A.  Strecker.* 

The  compounds  of  thallous  oxide  with  acids  have  been 
for  the  most  part  studied  and  described,  but  little  has 
been  said  of  the  salts  of  thallic  oxide  (T103),  except 
that  they  are  hygroscopic  and  easily  decomposable. 
The  author,  therefore,  prepared  some  of  the  salts,  and 
submitted  them  to  investigation.  He  prepared  the  oxide 
by  adding  hypochlorite  of  soda  to  a  solution  of  thallous 
chloride  in  carbonate  of  soda.  The  two  solutions,  when 
mixed  in  the  cold,  gradually  deposited  a  brown  pre¬ 
cipitate  of  thallic  oxide,  which  was  washed  by  decanta¬ 
tion.  A  boiling  saturated  solution  of  thallous  chloride 
in  carbonate  of  soda  added  to  hypochlorite  of  soda  gives 
a  dark  brown  precipitate  of  thallic  oxide,  usually  mixed 
with  a  small  quantity  of  chloride,  which  may,  however,  be 
changed  into  peroxide  by  digesting  the  precipitate  with 
hypochlorite  of  soda. 

According  to  Lamy,  the  peroxide  precipitated  by  an 
alkali  from  the  perchloride  retains,  after  drying  at 
ioo°  C.,  one  equivalent  of  water;  but  Strecker  found 
the  entire  loss,  on  heating  the  oxide  to  redness  in  a 
stream  of  dry  air,  was  only  o'6  per  cent. ;  the  formula 
T103  +  HO  would  require  3-8  per  cent,  of  water. 

Thallic  Sulphate. — Thallic  oxide  easily  dissolves  in 
warm  dilute  sulphuric  acid.  On  •  evaporating  the  solu¬ 
tion,  thin,  colourless  plates  separate  from  the  concen¬ 
trated  liquor  ;  these  must  be  collected  on  a  filter  paper 
and  separated  from  the  mother  liquor  by  pressure; 
washing  with  water  decomposes  the  salt.  Dried  in  the 
air,  the  salt  has  the  composition  T103,3S03  +  7HO;  at 
2200  it  loses  six  equivalents  of  the  water,  and  becomes 
T103,3S03  +  HO. 

Sulphate  of  Thallic  Oxide  and  Soda. — A  solu¬ 
tion  of  thallic  sulphate  in  dilute  sulphuric  acid  added  to 
a  saturated  solution  of  sulphate  of  soda  gives  colourless 

*  Abstract  AnmUn  far  Chm-  vnd  Pimm-,  Aug.,  1865,  p.  207. 


"TcpLM,  is  el3’}  Qualitative  Analysis  of  Substances  Insoluble  in  Water  and  Acids.  137 


needles,  which  may  be  washed  with  cold  water,  pressed, 
and  dried  over  sulphuric  acid.  The  results  of  the  analysis 
of  the  crystals  agree  with  the  formula 

T103,3S03  +  NaO.SOg. 

Sulphate  of  Vhallic  Oxide  and  IPotasla.  —  A 

mixed  solution  of  thallic  sulphate  in  dilute  sulphuric 
acid  and  acid  sulphate  of  potash  becomes  cloudy,  and 
after  a  time  deposits  a  crust  of  hard,  colourless  crystals, 
having  the  composition  T103,2S03  +  2(KO,S03). 

Oxalate  of  JPeroxiele  of  Thallium  and  Am¬ 
monia. — Oxalate  of  ammonia  added  to  a  solution  of 
thallic  sulphate  in  dilute  sulphuric  acid  gives  a  heavy, 
white  precipitate,  quite  insoluble  in  cold  water.  When 
boiled  in  water,  however,  it  dissolves,  carbonic  acid  is 
evolved,  and  a  salt  of  thallous  oxide  is  formed.  Dried 
in  the  air,  the  compound  has  the  formula 

T103,3C203  +  NH40,C203  +  6  aq. 

Heated  to  iooQ,  it  becomes  oxalate  of  thallium  and 
oxalate  of  ammonia,  and  no  longer  contains  a  trace  of 
peroxide.  On  heating  the  double  salt  in  a  test-tube  the 
metal  is  reduced,  and  is  easily  run  into  a  single  button. 

Peroxide  of  thallium  freely  dissolves  in  nitric  acid 
sp.  gr.  i*4  when  gently  heated,  and  forms  a  clear 
thickish  liquid,  which  may  be  diluted  with  a  consider¬ 
able  amount  of  water  without  becoming  turbid.  The 
concentrated  solution  yields  well-formed  crystals,  which 
must  be  separated  from  the  mother  liquor  by  pressure, 
since  water  decomposes  them.  They  have  the  composi¬ 
tion  T103)3N05  +  6  aq.  * 

Tartaric  acid  alone  gives  no  precipitate  with  an  acid 
solution  of  sulphate  or  nitrate  of  peroxide  of  thallium, 
but  on  the  addition  of  ammonia  a  cheesy  precipitate  is 
formed,  which,  on  the  further  addition  of  ammonia  and 
before  the  solution  becomes  alkaline,  redissolves.  On 
boiling  this  solution  the  brown  peroxide  is  deposited. 

A  solution  of  tartaric  acid,  boiled  with  the  peroxide 
of  thallium,  dissolves  it  with  effervescence,  carbonic  and 
formic  acid  being  produced.  The  solution,  on  cooling, 
deposits  crystals  of  thallous  tartrate. 

A.  solution  of  thallic  sulphate  gives,  with  a  yellow 
precipitate  with  chromate  of  potash,  which  decomposes 
when  washed  with  water,  thallic  oxide  being  separated. 

A  solution  of  thallic  nitrate  gives  with  ferrocyanide 
of  potassium  a  greenish  precipitate,  with  ferrideyanide 
a  yellow.  These  precipitates  are  insoluble  in  dilute 
nitric  acid. 

Phosphate  of  soda  gives  with  thallic  sulphate  a  white 
slimy  precipitate,  which  becomes  yellowish  on  boiling. 
On  the  addition  of  ammonia,  it  dissolves,  producing  a 
yellow  liquid,  from  which  thallic  oxide  is  separated  by 
boiling.  J 

The  ammoniacal  solutions  with  phosphoric  or  tartaric 
acid  just  mentioned,  on  the  addition  of  sulphide  of  am¬ 
monium,  or  on  passing  sulphuretted  hydrogen,  give  a 
biown  precipitate,  which,  on  boiling,  collects  together 
forming  a  metallic-looking  ball.  After  cooling,  this  is 
hard,  but  it  is  easily  fused  by  heat,  and  gives  off'  sulphur. 
When  boiled  with  dilute  sulphuric  acid,  the  precipitate 
dissolves,  sulphuretted  hydrogen  being  evolved,  and 
sulphur  separated.  The  precipitate  is  probably  per¬ 
sulphide  of  thallium  T1S3. 

Iodide  of  potassium  added  to  the  ammonical  tartrate 
solution  gives  a  black  precipitate,  which  is  no  doubt  a 
periodide,  since  no  iodine  is  liberated,  and  no  iodide  of 
nitrogen  is  found  in  the  precipitate.  When  an  excess 
of  iodide  of  potassium  is  employed,  a  good  deal  of 
thallium  remains  in  solution,  and  the  filtrate  is  coloured 
yellowish-red  j  this  gives  no  precipitate  with  hydro¬ 


chloric  acid,  and  does  not  colour  bisulphide  of  carbon 
or  chloroform.  The  black  precipitate  boiled  in  the  solu¬ 
tion  in  which  it  is  produced  quickly  changes  to  yellow, 
and  among  the  yellow  iodide  of  thallium  bright  yellow 
flakes  of  iodoform  may  be  seen. 


On  the  Qualitative  Analysis  of  Substances  hisoliible  in 
Water  and  Acids ,  by  Chas.  L.  Bloxam. 

In  the  ordinary  course  of  qualitative  analysis  the  insoluble 
residue  after  treatment  with  water  and  acids  is  fused 
either  with  carbonate  of  soda  alone,  or  with  the  more 
easily  fusible  mixture  of  carbonates  of  potash  and  soda. 
The  fusion  is  generally  effected  in  a  platinum  crucible  or 
on  platinum  foil,  and  often  requires  a  prolonged  applica¬ 
tion  of  the  blow-pipe  flame.  It  is  necessary  also  to 
submit  the  substance  to  a  preliminary  examination  for 
the  easily  reducible  metals  which  would  corrode  the 
platinum.  When  such  metals  are  present,  a  porcelain 
crucible  is  employed,  when  the  fused  mass  becomes  con¬ 
taminated  with  silica  and  alumina  derived  from  the 
crucible,  which  is  often  so  far  corroded  as  to  be  useless. 
With  an  ordinary  gas  burner  and  blow-pipe  it  is  not 
easy  to  raise  the  porcelain  crucible  to  the  high  tempera¬ 
ture  required  for  the  fusion. 

A  great  saving  of  time  and  labour  may  be  effected  by 
causing  the  heat  to  be  applied  inside  the  mass  to  be  fused. 
For  this  purpose  it  is  mixed  with  charcoal  and  nitre  in 
such  proportions  that  complete  deflagration  and  con¬ 
sequent  fusion  will  take  place  on  applying  a  lighted 
match.  The  fusion  may  thus  be  effected  in  a  thin  porce¬ 
lain  dish  without  the  least  injury  to  the  glaze.  If  the 
dish  be  uniformly  thin  it  is  not  cracked  by  the  deflagra¬ 
tion,  but  if  such  a  dish  be  not  at  hand  a  clean  iron  sand- 
tray  answers  the  purpose,  the  iron  being  not  in  the  least 
affected  by  the  deflagrating  mixture.  The  charcoal 
should,  of  course,  be  chosen  so  as  to  yield  a  very  small 
proportion  of  ash,  and  must  be  reduced  to  a  fine 
powder.*  Chemically  pure  nitre  is  in  common  use  in  the 
laboratory. 

A  mixture  of  one  part  by  weight  of  charcoal  with 
six  parts  of  nitre  forms  an  excellent  “  deflagrating  flux,’ 
and  may  be  kept  ready  mixed  for  effecting  the  fusion  of 
insoluble  substances.  The  fused  mass  remaining  after 
the  deflagration  is  very  porous,  and  therefore  easily  dis¬ 
integrated  by  water,  whereas  the  mass  obtained  by  the 
ordinary  process  of  fusion  by  external  heat  often  re¬ 
quires  digestion  with  water  for  an  hour  or  two  in  order 
to  extract  the  soluble  part. 

The  following  is  the  process  which  I  have  adopted  for 
the  rapid  examination  of  insoluble  substances  : — Five 
grains  of  the  substance  are  intimately  mixed  with  ten 
grains  of  dried  carbonate  of  soda,  and  seventy  grains  of 
the  deflagrating  flux.f  The  mixture  is  placed  in  a  thin 
porcelain  dish,  or  clean  iron  tray,  and  a  lighted  match 
applied  to  the  centre  of  the  heap.  The  deflagration  is 
completed  in  two  or  three  seconds,  and  a  well  fused 
mass  remains.  This  is  easily  detached  from  the  cooled 
dish  (in  which  a  little  unburnt  charcoal  may  be  left)  and 
boiled  with  water,  being  occasionally  stirred  with  a  glass 
rod.  Two  or  three  minutes  always  suffice  for  the 
extraction  of  the  soluble  portion,  which  is  then  filtered 
off  and  examined  as  usual  for  acids,  and  for  such  bases 
as  are  compatible  in  solution  with  the  alkaline  carbonates. 
The  residue  left  by  water,  after  having  been  washed,  is 
treated  with  acids  and  examined  in  the  usual  way.  A 

*  Charcoal  from  the  powder  mills  is  most  suitable  for  the  purpose. 

t  This  appears  to  be  a  large  proportion  of  the  deflagrating  mixture, 
but  the  greater  part  of  it  will  of  course  pass  off  during  the  deflagra¬ 
tion. 
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little  charcoal  is  generally  left  undissolved  by  acids,  and 
with  it  any  of  the  substance  which  may  have  escaped 
decomposition.  If  it  be  thought  necessary,  the  dried 
residue  may  be  ignited  until  the  charcoal  is  consumed, 
and  the  incombustible  portion  examined. 

The  only  substance  which  resisted  the  above  mode 
of  treatment  was  chrome  iron  ore,  but  this  is  not  surpris¬ 
ing,  since  this  mineral  is  only  partially  decomposed  even 
by  prolonged  fusion  in  the  ordinary  manner  with  the 
alkaline  carbonates. 

Quartz  sand  was  rendered  almost  completely  soluble 
by  this  process,  and  by  using  twice  the  proportion  of  car¬ 
bonate  of  soda  it  became  entirely  so. 

Pipe  clay  was  completely  fluxed.  The  aqueous  solu¬ 
tion  of  the  fused  mass  contained,  of  course,  very  little 
silica  or  alumina,  which  were  both  found  in  the  gelati¬ 
nous  residue  dissolved  by  hydrochloric  acid. 

Fluorspar,  one  of  the  most  troublesome  substances 
under  the  ordinary  mode  of  fusion,  is  almost  completely 
decomposed  by  the  deflagration.  The  aqueous  solution, 
when  neutralised  with  acetic  acid,  and  mixed  with  chlo¬ 
ride  of  calcium,  gives  an  abundant  precipitate  of  the  cha¬ 
racteristic  fluoride  of  calcium. 

Heavy  spar  is  completely  decomposed  by  the  deflagra¬ 
tion,  yielding  sulphates  of  the  alkalies  in  the  aqueous 
solution,  and  a  residue  of  carbonate  of  baryta  perfectly 
soluble  in  hydrochloric  acid.  This  might  be  recom¬ 
mended  as  a  convenient  laboratory  process  for  the  pre¬ 
paration  of  soluble  baryta  salts  from  heavy  spar,  since 
the  commonest  saltpetre,  when  dried,  would  answer  the 
purpose. 

Tinstone  was  also  rendered  in  great  measure  soluble 
by  this  mode  of  treatment.  The  aqueous  solution  con¬ 
tained  much  stannic  and  silicic  acids,  whilst  the  residue 
furnished  a  large  quantity  of  soluble  binoxide  of  tin  on 
treatment  with  hydrochloric  acid. 

Flint  glass  was  very  completely  decomposed,  some 
of  the  lead  separating  in  globules  during  the  deflagra¬ 
tion.  The  aqueous  solution  contained  very  little  lead,  and 
abundance  of  silica.  The  portion  left  by  water  dissolved 
in  dilute  nitric  acid,  leaving  a  few  particles  of  charcoal. 

Window-glass  was  also  easily  analysed  in  this  way. 

Felspar  was  not  so  completely  decomposed,  though 
abundance  of  silica  and  alumina  could  be  detected  in  the 
hydrochloric  solution  from  the  deflagrated  mass. 

Chloride  of  silver  was,  of  course,  completely  decom¬ 
posed,  the  silver  separating  in  the  metallic  state.f 

Sulphate  of  lead  was  also  complete  ly  decomposed, 
with  separation  of  some  metallic  lead.  Alkaline  sul¬ 
phates  were  found  in  the  aqueous  solution. 

Kryolite,  as  might  be  anticipated,  was  very  easily  de¬ 
composed,  some  of  the  aluminium  being  found  together 
with  alkaline  fluorides  in  the  aqueous  solution,  while  the 
rest,  as  alumina,  dissolved  in  hydrochloric  acid. 

In  cases  where  it  is  not  desired  to  examine  for  sul¬ 
phates,  a  mixture  of  nitre  with  gunpowder  may  be  very 
advantageously  substituted  for  the  nitre  and  charcoal. 
The  mixture  being  more  powerful,  allows  the  use  of  a 
larger  proportion  of  carbonate  of  soda,  thus  ensuring 
more  complete  decomposition.  One  part  by  weight  of 
the  insoluble  substance  may  be  mixed  with  four  parts  of 
carbonate  of  soda,  four  parts  of  nitre,  and  ten  parts  of 
finely  powdered  gunpowder. 

I  have  examined  all  the  above-mentioned  substances 
by  this  process  also  with  equally  satisfactory  results. — 
Journal  of  the  Chemical  Society,  August,  1865. 

+  This  method  of  treating  insoluble  substances  was  originally  sug¬ 
gested  by  Mr.  Hadow’s  process  for  extracting  the  silver  from  old 
photographic  baths  by  deflagrating  the  precipitated  chloride  with 
saltpetre  and  wood. 
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UNIVERSITY  OF  LONDON. 

Examiners  in  Chemistry. — Dr.  Debus ;  Professor  William¬ 
son,  University  College. 

The  University  of  London  is  not  an  educating  body  ;  it 
simply  grants  degrees.  A  knowledge  of  Chemistry  is 
necessary  for  the  Matriculation  Examination. 

Heat  — its  sources.  Expansion.  Thermometers — rela¬ 
tions  between  different  Scales  in  common  use.  Difference 
between  Temperature  and  Quantity  of  Heat.  Specific  and 
latent  heat.  Calorimeters.  Liquefaction.  Ebullition. 
Evaporation.  Conduction.  Convection,  lladiation. 

Chemistry  of  the  Non-Metallic  Elements,  including  their 
compounds  as  enumerated  below — their  chief  physical  and 
chemical  characters — their  preparation,  and  their  charac¬ 
teristic  tests. 

O  xygen ,  H  y  drogen,  Carbon,  Nitrogen,  Chlorine,  Bromine, 
Iodine,  Fluorine,  Sulphur,  Phosphorus,  Silicon. 

Combining  proportions  by  weight  and  by  volume. 
General  nature  of  Acids,  Bases,  and  Salts.  Symbols  and 
Nomenclature. 

The  Atmosphere — its  constitution  ;  effects  of  Animal 
and  Vegetable  life  upon  its  composition. 

Combustion.  Structure  and  properties  of  Flame.  Nature 
and  composition  of  ordinary  Fuel. 

Water — Chemical  peculiarities  of  natural  waters,  such  as 
rain-water,  river-water,  spring-water,  sea-water. 

Carbonic  Acid.  Oxides  and  Acids  of  Nitrogen.  Ammonia. 
Olefiant  Gas,  Marsh  Gas.  Sulphurous  and  Sulphuric 
Acids.  Sulphuretted  Hydrogen. 

Hydrochloric  Acid.  Phosphoric  Acid  and  Phosphu- 
retted  Hydrogen.  Silica. 

In  the  Examination  for  Honours,  the  Candidate,  not 
more  than  twenty  years  of  age,  who  shall  most  distinguish 
himself  in  Chemistry  will  receive  a  Prize  to  the  value  of 
Ten  Pounds  in  money  or  books. 

DEGREE  OF  BACHELOR  OF  SCIENCE  (b.SC.). 

This  recently-instituted  Degree  is  conferred  on  Candi¬ 
dates  who  pass  a  satisfactory  Examination  in  Mathematics, 
Mechanical  and  Natural  Philosophy,  Zoology,  Animal 
Physiology,  Geology  and  Palaeontology,  and  Chemistry. 

For  the  first  examination  of  the  Candidate,  a  knowledge 
of  Inorganic  Chemistry  only  is  necessary,  including  the 
following  subjects  : — 

Matter  ;  simple  and  compound. 

Elementary  bodies  classed.  Metallic  and  Non-Metallic 
bodies. 

Chemical  combination  and  Mechanical  mixture.  Solu¬ 
tion. 

Outlines  of  Crystallography.  Isomorphism.  Dimor¬ 
phism.  Allotropie  conditions  of  matter.  Chemical  Affinity. 
Laws  of  Combination  by  weight  and  by  volume,  as  deduced 
from  the  history  of  the  individual  elements.  Equivalent 
numbers.  Equivalent  volumes.  Symbolical  notation.  For¬ 
mulae.  Nomenclature. 

Chemical  actions  produced  under  the  influence  of  Heat. 
Nature  of  Combustion.  Structure  and  properties  of  Flame. 
Principles  of  Illumination.  Chemical  action  of  Light. 
Photography. 

Oxygen.  Ozone. 

Hydrogen.  Water. 

Nitrogen.  Chemical  constitution  of  the  Atmosphere. 
Diffusion  of  Gases.  The  Oxides  of  Nitrogen.  Nitric  Acid. 
Ammonia. 

Chlorine,  Bromine,  and  Iodine.  Their  compounds  with 
Oxygen  and  Hydrogen.  Theory  of  Bleaching. 

Fluorine  and  Hydrofluoric  Acid. 

Sulphur.  Sulphurous  Acid.  Manufacture  and  Chemical 
applications  of  Sulphuric  Acid.  Other  Oxygen  compounds 
of  Sulphur.  Sulphuretted  Hydrogen. 

Phosphorus.  Oxygen  and  Hydrogen  compounds  of 
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Phosphorus.  Theory  of  Acids.  Monobasic,  Bibasic,  and 
Tribasic  Acids. 

Carbon.  Carbonic  Oxide  and  Carbonic  Acid.  The  prin¬ 
cipal  Hydrogen  Compounds  of  Carbon.  Manufacture  of 
Coal-gas. 

Silicon  and  Boron.  Their  compounds  with  the  elements 
previously  enumerated. 

Metals.  Characters  of  Metals  as  a  Class.  Metallurgical 
Processes.  Alloys.  Classification  of  the  Metals. 

Potassium.  Nitre ;  Gunpowder.  Theory  of  the  action 
of  Gunpowder. 

Sodium.  Manufacture  of  Carbonate  of  Soda. 

Barium.  Strontium.  Calcium.  Mortars.  Cements. 

Magnesium.  Aluminium.  Glass.  Porcelain. 

Manganese.  Iron.  Composition  and  properties  of  cast 
iron,  wrought  iron,  and  steel.  Chromium.  Cobalt.  Nickel. 
Zinc.  Cadmium.  Lead.  Manufacture  of  white  lead. 

Copper.  Mercury.  Bismuth.  Tin.  Arsenic.  Anti¬ 
mony.  Silver.  Gold.  Platinum. 

Principal  compounds  of  the  metals  with  the  Non-Metallic 
elements.  Theory  of  salts. 

Principles  of  Mineral  Analysis. 

Principles  of  Electro-Chemistry. 

In  the  Examination  for  Honours,  the  Candidate,  not 
more  than  twenty-two  years  of  age,  who  shall  most  distin¬ 
guish  himself  in  Chemistry  and  Natural  Philosophy  shall 
receive  an  Exhibition  of  Forty  pounds  per  annum  for  the 
next  two  years. 

SECOND  EXAMINATION  FOR  B.SC.  DEGREE. 

Ihis  Examination  embraces  Organic  Chemistry,  includ¬ 
ing  the  following  subjects  : — 

Ultimate  analysis  of  Organic  bodies.  Calculation  of 
empirical  formulae.  .  Methods  of  controlling  empirical  for¬ 
mulae.  Determination  of  the  equivalents  of  organic  acids 
and  bases  ;  examination  of  products  of  decomposition ; 
determination  of  the  vapour  density  of  volatile  bodies. 

Law  of  substitution.  Compound  radicals.  Homologous 
series. 

The  Chemical  history  of  the  Cyanogen  group.  Cyanogen. 
Hydrocyanic  acid.  Cyanic  acid  and  Urea.  Fulminates. 
Cyanuric  acid.  Sulphocyanic  acid.  Chlorides  of  Cyano¬ 
gen.  Uric  acid. 

Amylaceous  and  saccharine  substances.  Fermentation. 
Alcohol,  wine,  beer,  bread,  &c. 

Homologues  of  Alcohol.  Ethers,  simple  and  mixed. 
Oxidation  of  Alcohol.  Aldehyde  and  Acetic  acid  and  their 
homologues.  Anhydrides,  simple  and  mixed.  Compound 
ethers. 

Diatomic  Alcohols  and  their  acids.  Glycol  and  Oxalic 
acid  and  their  homologues. 

Triatomic  Alcohols.  Glycerine.  Fatty  and  oily  bodies. 
Saponification. 

Vegetable  acids.  The  principal. 

Ammonia  and  its  derivatives.  Ammonium  and  Ammo- 
niacal  salts.  Amides  and  Amines  ;  their  classification. 
The  chief  natural  Organic  Bases. 

Colouring  matters.  Indigo  and  its  derivatives.  Prin¬ 
ciples  of  Dyeing. 

The  chief  constituents  of  the  Vegetable  organism.  Cedlu- 
lose,  Vegetable  fibrin,  Albumin,  Casein,  Glutin,  &c. 

The  chief  constituents  of  the  Animal  organism.  Animal 
fibrin,  Albumin,  Casein,  Gelatin.  Blood,  Milk,  Bile, 
Urine,  &c. 

Decay,  putrefaction.  Destructive  distillation. 

The  Chemical  principles  of  the  process  of  Nutrition  and 
of  Respiration  in  Plants  and  Animals. 

The  Candidate,  not  more  than  twenty  years  of  age,  who, 
in  the  Examination  for  Honours,  shall  most  distinguish 
himself  in  Chemistry  and  Biology,  will  receive  Fifty 
pounds  per  annum  for  the  next  two  years,  with  the  title  of 
Univeisity  Scholar. 


EXAMINATIONS  IN  CONNEXION  WITH  THE 
DEPARTMENT  OF  SCIENCE  AND  ART,  SOUTH 
KENSINGTON. 

A  sum  of  money  is  voted  annually  by  Parliament  for 
scientific  instruction  in  the  United  Kingdom. 

This  sum  is  administered  by  the  Science  and  Art 
Department. 

The  object  of  the  grant  is  to  promote  instruction  in 
Science,  especially  among  the  industrial  classes,  by  afford¬ 
ing  a  limited  and  partial  aid  or  stimulus  towards  the  found¬ 
ing  and  maintenance  of  Science  schools  and  classes. 

The  following  are  among  the  Sciences  towards  instruc¬ 
tion  in  which  aid  is  given: — Acoustics,  Light,  Heat, 
Magnetism,  and  Electricity.  Inorganic  Chemistry.  Organic 
Chemistry.  Geology.  Mineralogy.  Mining.  Metallurgy. 

The  assistance  granted  by  the  Science  and  Art  Depart¬ 
ment  is  in  the  form  of — i.  Payments  on  results  to  certifi¬ 
cated  teachers,  z.  Grants  towards  the  purchase  of  appa¬ 
ratus,  &c.  3.  Public  examinations,  in  which  Queen's 

Medals,  Honorary  Certificates,  and  Prizes  are  awarded, 
held  at  all  places  complying  with  certain  conditions.  On 
the  results  of  these  examinations  the  payment  on  results 
is  made  to  the  teachers. 

Examinations  for  Certificates  to  teach  any  of  the  before- 
mentioned  Sciences  are  held  annually,  commencing  in  the 
first  week  in  November,  at  South  Kensington.  Examina¬ 
tions  will  also  be  held  in  Dublin  and  Edinburgh  if  five 
candidates  register  themselves  for  examination  in  Ireland 
and  in  [Scotland.  Any  person  whatever  may  attend  this 
examination  by  sending  in  his  name  to  the  Secretary  of 
the  Science  and  Art  Department  before  October  15,  stating 
the  subject  or  subjects  in  which  he  wishes  to  be  examined. 
Certificates  of  three  grades  are  given  in  each  group  and 
each  subject.  These  certificates  are  only  considered  as 
simple  records  of  the  results  of  examination  in  the  various 
sciences  before  mentioned,  entitling  the  teacher  to  earn 
payments  by  successful  teaching  in  the  subjects  for  which 
he  is  certificated. 

The  Science  and  Art  Department  holds,  through  the 
agency  of  each  Local  Committee,  in  May  of  each  year,  a 
public  examination  of  all  Science  schools  and  classes  in 
any  locality  throughout  the  United  Kingdom  which  com¬ 
plies  with  the  requisite  conditions.  On  the  results  of  this 
examination  the  payments  are  made  to  certificated  teachers. 
Application  for  it  must  be  made  to  the  Secretary  of  the 
Science  and  Art  Department  before  the  end  of  March  in 
each  year,  stating  the  number  of  persons  and  the  subject 
or  subjects  in  which  they  are  to  be  examined.  All  regis¬ 
tered  students  of  Science  classes  under  certificated  teachers 
(except  Science  certificated  teachers)  are  eligible  to  receive 
Queen's  prizes  and  Queen’s  medals  under  the  conditions 
hereafter  mentioned. 

The  results  of  the  May  examination  are  classified  under 
the  following  heads  : — (1)  first  class,  (2)  second  class,  (3) 
third  class,  (4)  honourable  mention,  (5)  pass,  and  (6)  failed. 
The  names  of  the  successful  candidates,  those  under  the 
first  five  heads,  are  published.  The  standard  of  attain¬ 
ment  required  may  be  raised  from  year  to  year.  For  the 
pass  it  is  only  such  as  will  justify  the  examiner  in  report¬ 
ing  that  the  instruction  has  been  sound,  and  that  the 
students  have  benefited  by  it.  Those  who  have  obtained 
a  higher  degree  of  proficiency  are  classed  as  honourable 
mention,  or  as  3rd,  2nd,  or  1st  class,  according  to  their 
merit. 

To  the  1  st  class  are  given  Queen’s  prizes,  consisting  of 
books  chosen  by  the  candidates  from  lists  furnished  for 
that  purpose.  These  prizes  are  unlimited  in  number, 
except  that  a  student  who  has  once  received  a  ist  class 
Queen’s  prize  cannot  receive  a  prize  in  the  same  subject 
again.  If  such  student  should  be  again  successful,  his 
name  will  simply  be  recorded  in  the  published  list.  To 
the  2nd  and  3rd  class  certificates  of  merit  recording  the 
result  of  the  examination  are  given. 
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The  Queen’s  medals  are,  one  gold  in  each  group,  one 
silver  and  two  bronze  in  each  subject,  for  competition 
throughout  the  United  Kingdom.  Only  registered  students 
of  schools  and  classes  under  local  committees  can  obtain 
medals.  They  cannot  be  taken  by  middle  class  students 
who  are  more  than  1 7  years  of  age. 

The  payments  to  the  certificated  teacher  are  as  follows  : 
— He  receives  il.  for  every  student  of  the  industrial  classes 
who  has  received  forty  lessons  from  him  in  a  subject  in 
which  he  is  certificated,  and  passes  in  such  subject  of 
scientific  instruction  ;  2 l.  for  every  one  who  is  honourably 
mentioned  ;  3 l.,  4 l.,  or  5 l.  for  every  one  who  takes  a  3rd, 
2nd,  or  1  st  class.  These  students  must  have  received 
forty  lessons  at  least  from  the  teacher  since  the  last  exami¬ 
nation  at  which  payment  wras  claimed  on  their  account. 
The  forty  lessons  need  not  necessarily  be  all  given  in  one 
year,  but  may  extend  over  a  longer  period.  $1.  is  the 
maximum  that  can  ever  be  claimed  on  account  of  the 
instruction  of  any  one  pupil  in  a  subject. 

A  grant  towards  the  purchase  of  apparatus,  diagrams, 
&c.,  of  50  per  cent,  on  the  cost  of  them,  is  made  to  Science 
schools  and  classes  in  Mechanics’  and  similar  institutions 
where  the  teacher  is  certificated,  and  to  the  extent  of  5/. 
to  other  poor  schools  and  classes. 

The  travelling  expenses  (second  class  railway  fare  and 
ros.  per  diem  personal  allowance)  of  a  candidate  in  attend¬ 
ing  the  November  examination  are  paid  if  he  be  successful 
in  taking  a  certificate  or  in  improving  the  grade  of  one  he 
has  already  taken. 


CHEMICAL  LECTURES. 

ROYAL  SCHOOL  OF  MINES  AND  COLLEGE  OF 

CHEMISTRY. 

Chemistry. — Professor  E.  Frankland,  F.R.S.,  P.D. 

The  instruction  in  Chemical  Science  embraces — 

1.  A  Course  of  Lectures  on  Experimental  Chemistry, 
with  special  reference  to  the  applications  of  Chemistry  in 
the  Arts  and  Manufactures. 

2.  A  systematic  Laboratory  Course  for  the  Practice  of 
Chemical  Analysis. 

The  Lectures  are  delivered  in  the  Theatre  of  the  Royal 
College  of  Chemistry,  Oxford  Street. 

Chemical  Laboratory. — The  general  Laboratory  for  in¬ 
struction  in  chemical  manipulation,  in  qualitative  and 
quantitative  analysis,  and  in  the  method  of  performing 
chemical  researches,  is  under  the  direction  of  Dr.  Frank¬ 
land.  The  Royal  College  of  Chemistry  having  become 
the  property  of  the  Government,  its  spacious  and  well- 
furnished  Laboratories  are  used  for  the  instruction  of  the 
pupils  of  the  Royal  School  of  Mines. 

There  are  three  terms  in  the  collegiate  year,  of  three 
months  each.  The  Laboratory  hours  are  from  10  a.m.  to 
5  p.m.,  with  the  exception  of  Saturdays,  when  the  Labor¬ 
atory  closes  at  2  o’clock. 

Each  Laboratory  student  works  independently,  there 
being  no  classes.  All  operations  are  superintended  by  the 
Professor  and  his  Assistants.  A  table  with  drawers,  cup¬ 
boards,  and  shelves,  is  appropriated  to  every  pupil.  The 
Institution  supplies  gas,  fuel,  and  reagents.  The  larger 
and  more  expensive  instruments  of  the  Laboratory,  such 
as  air  pumps,  thermometers,  barometers,  condensers,  & c., 
may  be  used  by  the  students,  who  are  held  responsible  for 
their  safety.  The  students  have  to  provide  themselves 
only  with  the  apparatus  specified  in  the  Laboratory  regu¬ 
lations.  More  advanced  students  engaged  in  private  re¬ 
searches  have  to  supply  themselves  with  such  materials  as 
are  not  included  amongst  the  ordinary  reagents  of  the 
Laboratory. 

The  charge  for  instruction  in  the  Chemical  Laboratory 
is  izl.  for  three  months,  9 1 .  for  two  months,  and  5?.  for 
one  month. 


Metallurgy. — Professor  :  Dr.  Percy,  F.R.S. 

The  course  of  instruction  in  Metallurgy  consists  of 
Lectures  and  Laboratory  practice. 

In  the  Lectures  the  processes  of  extracting  metals  from 
their  ores  are  fully  described,  the  chemical  principles 
which  they  involve  are  explained,  a  detailed  description 
is  given  of  the  furnaces  and  machinery  employed,  and,  as 
far  as  reliable  information  can  be  obtained,  the  cost  of  pro¬ 
duction  is  stated.  The  illustrations  consist  of  a  very 
extensive  series  of  specimens,  diagrams,  and  models. 
Experimental  demonstrations  are  occasionally  introduced, 
but  the  time  required  for  the  satisfactory  illustration  by 
experiment  of  the  chemical  phenomena  which  occur  in 
metallurgical  processes  is  generally  so  long  as  to  make  it 
impossible  that  in  this  respect  the  Lecturer  of  Metallurgy 
should  follow  the  example  of  the  Lecturer  on  Chemistry. 
In  the  Metallurgical  Laboratory  the  students  have  the 
opportunity  of  conducting  all  necessary  experimental 
investigations. 

Metallurgical  Laboratory. — This  Laboratory  is  conducted 
by  Mr.  R.  Smith,  under  the  direction  of  Dr.  Percy,  and 
is  devoted  to  practical  instruction  in  Metallurgy.  The 
instruction  comprises  assaying  in  all  its  branches,  especially 
of  the  more  important  metals,  such  as  iron,  copper,  lead, 
tin,  alloys  of  silver  and  gold,  &c.,  and  the  examination  of 
ores  and  metallurgical  products. 

There  are  three  terms  in  the  collegiate  year,  of  three 
months  each.  The  Laboratory  hours  are  from  10  to  4 
during  November,  December,  January,  and  February  ; 
and  from  10  to  5  during  the  other  months,  with  the 
exception  of  Saturdays,  when  the  Laboratory  is  closed. 

The  charge  for  instruction  in  the  Metallurgical  Labora¬ 
tory  is  15I.  for  three  months,  izl.  for  two  months,  and  7I. 
for  one  month. 

Lectures  to  Working  Men.— >  Short  Courses  of  Lectures 
at  suitable  periods  of  the  year  are  given  in  the  evening  to 
Working  Men.  These  courses  are  systematic,  and  arranged 
so  as  illustrate,  within  the  period  of  two  years,  the  prin¬ 
cipal  subjects  taught  at  the  Institution.  Those  for  the 
ensuing  Session  include  Chemistry,  Metallurgy,  Physics. 

UNIVERSITY  COLLEGE. 

Chemistry . — Professor  Williamson,  Ph.D.,  F.R.S. 

Daily,  except  Saturday,  from  11  to  12. 

Payment  to  the  College,  for  a  Half  Term,  3 1. ;  for  the 
Term,  61.  ;  Perpetual,  9 1. 

The  properties  of  the  more  important  elements,  and  the 
methods  of  detecting  and  separating  them,  will  be  ex¬ 
plained. 

Processes  for  preparing  chemical  compounds  useful  in 
Medicine  or  the  manufacturing  Arts  will  be  examined  in 
connexion  with  the  principles  upon  which  they  depend. 
The  construction  and  use  of  apparatus  for  experimental 
purposes  wdll  be  shown. 

The  Subjects  of  the  Course  will  be  considered  in  the 
following  order  : — 

Changes  in  the  condition  of  matter  by  the  action  of  heat. 

Light  in  its  bearings  upon  chemical  action,  and  in  its 
application  to  analysis. 

Electricity  as  an  agent  of  decomposition  and  change. 

The  atmosphere  in  its  chemical  and  physical  properties, 
and  its  functions  in  supporting  vegetable  and  animal  life. 
Explanation  of  the  processes  of  eudiometric  analysis,  and 
demonstration  of  the  regularity  of  combining  volumes  of 
gases. 

The  non-metallic  elements,  such  as  sulphur,  iodine,  &c., 
and  the  simplest  of  their  compounds,  as  sulphuric  acid, 
nitric  acid,  ammonia,  &c. 

The  metals,  and  the  most  useful  or  remarkable  of  their 
compounds,  in  connexion  with  the  laws  of  combination; 
also  the  constitution  of  salts,  the  atomic  theory,  &c.  The 
tests  for  poisons  will  be  explained  and  shown. 

About  thirty  to  forty  Lectures  will  be  devoted  to 
Organic  Chemistry,  including  the  characteristic  properties 
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and  metamorphoses  of  the  chief  groups  of  organic  com¬ 
pounds,  whether  of  animal  or  vegetable  origin,  such  as  the 
alcohols,  fatty  acids,  alkaloids,  acids  of  the  bile,  albu¬ 
minous  substances,  &c. 

Practical  Chemistry. — Professor  Williamson,  Ph.D., 
F.R.S. 

The  Professor  is  aided  in  the  direction  of  the  Students 
by  Assistants. 

INSTRUCTION  IN  ANALYTICAL  CHEMISTRY. 

Birkbeck  Laboratory. 

The  Course  of  Instruction  in  this  department  is  intended 
for  the  assistance  of  Senior  Students  in  the  pursuit  of  all 
branches  of  Chemical  Investigation,  more  especially 
Organic  Research,  and  for  the  instruction  of  less  advanced 
pupils  in  Elementary  Analysis.  It  qualifies  the  Student 
for  the  application  of  Chemical  Science  to  Agriculture, 
Medicine,  and  the  Mechanical  Arts ;  and  arrangements 
have  been  made  for  giving  practical  instruction  in  Gas 
Analysis.  The  Laboratory  and  offices  are  fitted  up  com¬ 
pletely  with  the  most  approved  apparatus  and  utensils  for 
experimental  research,  both  for  beginners  and  advanced 
Students.  They  are  open  daily  from  9  a.m.  to  4  p.m.  from 
October  3  until  the  end  of  July,  with  a  short  recess  at 
Christmas  and  Easter. 

Pee  for  the  Session,  2 61.  5s.;  six  months,  18?.  18s. ; 
three  months,  10I.  10s.  ;  one  month,  4 1.  4s.,  exclusive  of 
the  expense  of  materials.  A  deduction  of  40  per  cent,  is 
made  for  Students  who  can  attend  only  three  fixed  days 
per  week. 

The  Gold  Medal  as  a  reward  of  merit  for  this  Class  will 
be  given  by  the  Council  as  usual. 

ELEMENTARY  CLASSES  OF  PRACTICAL  CHEMISTRY. 

Summer  Course. — A  Course  of  Fifty  Lessons,  of  one 
hour  each,  on  Mondays,  Tuesdays,  Wednesdays,  Thurs¬ 
days,  and  Fridays,  from  11  to  12,  commencing  the  first 
week  in  May. 

Fee  4 1.  This  payment  includes  the  cost  of  materials,  &c. 

Elementary  Chemistry — Theoretical  and  Practical. 

Birkbeck  Course. 

Professor  Williamson,  F.R.S.,  and  Dr.  Russell. 

A  Course  of  Fifteen  Lessons,  of  two  hours  each,  on 
Tuesday  and  Friday,  from  the  beginning  of  May  to  the 
end  of  June.  Hours,  from  7  to  9  p.m.  Fee,  including 
the  cost  of  materials,  &c.,  2 1.,  for  Masters  of  Unendowed 
Schools  and  Ushers,  and  for  persons  engaged  in  Manufac¬ 
tures  or  like  pursuits. 

The  elements  of  Chemistry  are  explained  to  the  Class, 
and  the  experiments  illustrating  the  subject  performed  by 
the  Students. 

The  first  part  of  the  Course  is  devoted  to  the  study  of 
non-metallic  elements  and  compounds,  their  properties, 
and  the  best  methods  of  distinguishing  and  separating 
them.  In  the  second  part  the  most  important  properties 
of  the  metals  are  studied.  The  ordinary  methods  of  in¬ 
organic  analysis  are  especially  dwelt  on,  and  solutions 
frequently  given  to  the  Class  for  analysis. 

All  the  experiments  and  analyses  are  repeated  by  each 
Student,  or  by  not  more  than  two  Students  jointly. 


KING’S  COLLEGE. 

Professor  of  Chemistry. — W.  A.  Miller,  M.D.,  F.R.S. 

Professor  of  Practical  Chemistry. — C.  L.  Bloxam,  Esq. 

Demonstrator. — E.  A.  Hadow,  Esq. 

The  course  commences  with  a  View  of  the  Forces  which 
concur  to  the  production  of  Chemical  Phenomena,  after 
which  the  laws  of  Chemical  Attraction  are  discussed,  and 
the  Non-metallic  Elements  and  their  principal  Compounds 
are  described. 

The  metals  and  their  principal  compounds  are  next 
examined,  care  being  taken  to  point  out  the  applications 
of  the  Science  to  the  Arts,  and  the  processes  of  the  dif¬ 
ferent  Manufactures,  of  Metallurgy,  and  of  Domestic 
Economy*  are  explained  and  illustrated. 


Examinations  of  the  Class,  both  vivA  voce  and  by 
written  papers,  are  held  at  intervals  during  the  course  of 
the  usual  Lecture  hour.  Dr.  Miller  has  published  a  work 
on  Chemistry,  which  is  used  as  a  text-book  by  the  Class. 

Third  Year. — Students  who  have  completed  six  Terms 
in  this  department  are  admitted  to  a  Course  of  “  Practical 
Chemistry,”  consisting  of  twelve  Demonstrations  in  each 
term  ;  and  they  go  through  a  course  of  Manipulation  in 
the  most  important  operations  of  Chemistry,  including  the 
first  steps  of  Analysis. 

Any  Student  of  this  department  may  be  admitted  to 
this  Class  at  any  period  of  his  study  on  payment  of  an 
extra  fee. 

Experimental  and  Analytical  Chemistry  in  the  Laboratory. 
— The  object  of  this  Class  is  to  afford  to  Students  who  are 
desirous  of  acquiring  a  knowledge  of  analysis,  or  of  pro¬ 
secuting  original  research,  an  opportunity  of  doing  so 
under  the  superintendence  of  the  Professor  and  Demon¬ 
strator  ;  Students  may  enter,  upon  payment  of  the  extra 
fees,  at  any  time  except  during  the  vacation,  and  for  a  period 
of  one,  three,  six,  or  nine  months,  as  may  best  suit  their 
convenience.  The  Laboratory  hours  are  from  ten  till  four 
daily,  except  Saturday,  on  which  day  the  hours  are  from 
ten  till  one. 

In  addition  to  the  Laboratory  Fee,  each  Student  defrays 
the  expenses  of  his  own  experiments.  The  amount  of  this 
expense,  which  is  comparatively  trifling,  is  entirely  under 
his  own  control. 

EVENING  CLASSES. 

Classes  for  Evening  Instruction  are  held  at  King’s  Col¬ 
lege  from  October  to  March,  and  during  April,  May,  and 
June. 

The  Classes  include  one  for  fhe  Elements  of  Chemistry 
and  one  for  Practical  Chemistry. 

The  fee  for  the  former  is  il.  11s.  6d.  ;  for  the  latter 
2 1.  2S.  The  Classes  meet  twice  a-week. 

MINERALOGY. 

Professor. — James  Tennant,  Esq.,  F.G.S. 

The  Course  commences  with  a  description  of  the  Physi¬ 
cal  and  Chemical  characters  of  Minerals  in  general.  The 
principal  simple  Minerals  are  next  separately  considered, 
and  the  readiest  mode  of  distinguishing  them  described. 

The  course  of  instruction  includes  a  minute  description 
of  all  the  substances  entering  into  the  composition  of 
Rocks,  and  of  those  minerals  which  are  also  used  in  the 
Arts  ;  illustrated  by  an  extensive  collection  of  charac¬ 
teristic  specimens,  and  diagrams  of  the  principal  crystal¬ 
line  forms,  &c. 


LECTUEES  AT  LONDON  MEDICAL 

SCHOOLS. 

ST.  BARTHOLOMEW’S  HOSPITAL  AND 
COLLEGE. 

WINTER  SESSION. 

Lecturer. — Dr.  Odling,  Monday  and  Friday,  at  half¬ 
past  ten,  and  Wednesday,  at  ten.  One  course,  fl.  5s. 

SUMMER  SESSION. 

Practical  Chemistry. — Dr.  Odling,  Monday,  Tuesday, 
Thursday,  and  Friday,  from  eleven  to  one.  One  course, 

2 1.  2S. 

CHARING-CROSS  HOSPITAL  AND  COLLEGE. 

WINTER  SESSION. 

Lecturer.— Mr.  C.  W.  Heaton.  Tuesday,  Thursday,  and 
Saturday  at  ten.  One  session,  5?.  5s. 

The  Laboratory  is  open  daily  from  ten  to  four  p.m. 

SUMMER  SESSION. 

Practical  Chemistry.— Mr.  Heaton.  Monday,  Wednes¬ 
day,  and  Friday.  One  session,  2/.  2s. 
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ST.  GEORGE’S  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  H.  M.  Noad.  Tuesday,  Thursday,  and 
Saturday,  at  twelve.  One  course,  61.  6s. 

SUMMER  SESSION. 

Practical  Chemistry. — Dr.  Noad.  Daily,  at  half-past 
nine.  One  course,  4 1.  4s.  Besides  the  usual  course,  in¬ 
struction  is  given  in  the  Laboratory  daily  by  Dr.  Noad. 

GUY’S  HOSPITAL. 

WINTER  SESSION. 

Lecturer.—  Dr.  A.  Taylor.  Tuesday,  Thursday,  and 
Saturday  at  eleven.  One  course,  5/.  5s. 

SUMMER  SESSION. 

Practical  Chemistry. — Mr.  Stevenson.  Monday,  Wed¬ 
nesday,  and  Friday,  from  ten  to  one.  One  course,  4 1.  4s. 

LONDON  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  Letheby.  Monday,  Wednesday,  and 
Friday,  at  half-past  ten.  One  session,  jl.  7s. 

SUMMER  SESSION. 

Practical  Chemistry. — Dr.  Letheby.  Monday,  Wednes¬ 
day,  and  Friday,  at  a  quarter-past  eleven.  One  session, 
2 1.  28. 

ST.  MARY’S  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  Maithiessen.  Tuesday,  Thursday,  and 
Saturday,  at  a  quarter-past  ten  a.m.  One  session,  5/.  5s. 

SUMMER  SESSION. 

Practical  Chemistry. — Dr.  Matthiessen.  Saturday,  from 
nine  to  one.  One  session,  3/.  3s. 

MIDDLESEX  HOSPITAL. 

WINTER  SESSION. 

Lecturers.—  Mr.  Taylor  and  Mr.  Heisch.  Monday, 
Wednesday,  Friday,  and  Saturday,  at  eleven.  One  ses¬ 
sion,  3J.  3  s. 

SUMMER  SESSION. 

Practical  Chemistry. — Mr.  Taylor  and  Mr.  Heisch. 
Monday,  Thursday,  and  Friday,  at  half-past  eleven.  One 
session,  $1.  5s. 

ST.  THOMAS’S  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  A.  J.  Bernays.  Tuesday,  Thursday,  and 
Saturday,  at  eleven. 

SUMMER  SESSION. 

Practical  Chemistry. — Dr.  A.  J.  Bernays.  Friday,  at 
twelve ;  Saturday,  ten  to  one. 

WESTMINSTER  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Mr.  F.  Dupre,  Ph.D.  Tuesday  and  Thurs¬ 
day,  at  three  ;  Friday,  at  half-past  ten.  One  course,  5/.  5s. 

SUMMER  SESSION. 

Practical  Chemistry. — Mr.  F.  Dupre.  Tuesday  and 
Thursday,  at  half-past  nine.  One  course,  zl.  2s. 


PHARMACEUTICAL  SOCIETY  OF  GREAT 
BRITAIN,  1 7,  BLOOMSBURY  SQUARE,  W.C. 

LECTURES  ON  CHEMISTRY  AND  PHARMACY  BY  DR.  REDWOOD. 

These  Lectures  will  be  delivered  on  Wednesday  and 
Friday  mornings,  at  half-past  8  o’clock. 

Part  1 . — Physics  in  relation  to  Chemistry  and  Pharmacy. 
Part  2. — Chemistry  of  Inorganic  Bodies. 

Part  3. — Chemistry  of  Organic  Bodies. 

Fee.-- -For  Registered  Apprentices  and  Associates  of  the 
Society,  1  os.  6d.  For  those  not  connected  with  the  Society, 
1 1.  is. 

Students  have  free  admission  to  the  Library  and 
Museum. 


Laboratory. — The  suite  of  Laboratories  for  Practical  In¬ 
struction  in  General  and  Pharmaceutical  Chemistry  is  under 
the  direction  of  Dr.  Attfield,  assisted  by  Mr.  Tilden.  Fee 
for  the  entire  session  of  ten  months,  2 61.  5s.  The  Labora¬ 
tories  are  open  from  half-past  9  a.m.  till  5  p.m.  Students 
can  enter  at  any  period  during  the  Session. 

Two  Jacob  Bell  Memorial  Scholarships  of  30^  each  are 
open  to  competition  annually  in  July. 

CITY  OF  LONDON  COLLEGE,  LEADENHALL 

STREET. 

An  Evening  Class  on  Monday,  at  7  p.m.,  for  Experi¬ 
mental  instruction  in  Theoretic  Chemistry.  The  annual 
Course  consists  of  three  terms,  each  averaging  ten  lectures  ; 
fee,  5s.  per  term.  Subjects  :  First  year,  Metalloids  ;  second 
year,  Metals  and  Practical  Analysis. 

ROYAL  VETERINARY  COLLEGE,  CAMDEN 

TOWN. 

Chemical  Professor. — Richard  V.  Tuson. 

The  Session  commences  October  3  and  ends  May  1. 

Lectures  on  Chemistry  and  Veterinary  Materia  Medica 
on  Monday,  Wednesday,  and  Friday  mornings,  from 
eleven  till  twelve. 

Practical  Chemistry  in  the  new  Laboratory  daily. 

THE  ALBERT  VETERINARY  COLLEGE,  QUEEN’S 
ROAD,  BAYSWATER. 

Chemical  Professor. — W.  J.  Russell,  Ph.D.,  F.C.S. 


PRIVATE  TEACHERS  OF  CHEMISTRY  IN 

LONDON. 

Mr.  J.  C.  Braithwaite ,  54,  Kentish  Town  Road,  N.W. 
—  Chemical  and  Toxicological  Class  on  Monday  and 
Thursday  evenings  at  8.  Laboratory  open  daily,  except 
Saturdays. 

Professor  E.  V.  Gardner ,  F.C.S. — College  of  Experi¬ 
mental  and  Natural  Philosophy,  44,  Berners  Street. 
Laboratory  and  Class  Rooms  open  daily,  morning  and 
evening. 

Evening  Classes  in  connexion  with  the  Department  of 
Science  and  Art.  The  chemical  lectures  embrace  courses 
on — I.  Elementary  Chemistry.  II.  Chemistry  and  Chemi¬ 
cal  Analysis.  III.  Organic  Chemistry.  IV.  Geology  and 
Mineralogy.  A  Laboratory  Class  also  meets  on  two  even¬ 
ings  in  each  week. 

Mr.  S.  Highley,  F.G.S.,  F.C.S.,  S$c. — Scientific  Educa¬ 
tional  Museum,  18,  Green  Street,  Leicester  Square,  gives 
evening  class  instruction  in  the  following  educational 
courses : — Geology,  Mineralogy,  chemical  and  physical. 
Photography  :  its  principles,  practice,  and  applications, 
&c.,  &c. 

Mr.  Henry  Matthews.— Laboratory,  30,  Gower  Street, 
Bedford  Square,  gives  practical  instruction  in  Chemistry 
in  its  application  to  Medicine,  Agriculture,  and  Commerce. 
Laboratory  open  daily. 

Dr.  Medlock,  20,  Great  Marlborough  Street,  Regent 
Street. 

Messrs.  Nesbit,  Lansdell,  and  Co. —  College  of  Chemistry 
and  Agriculture,  38,  Lower  Kennington  Lane,  S.  Prac¬ 
tical  and  Analytical  Chemistry,  Mr.  J.  Lansdell,  F.C.S., 
10  a.m.  to  5  p.m. 

Mr.  John  Newlands,  F.C.S. — Laboratory,  19,  Great  St. 
Helens,  Bishopsgate  Street,  gives  practical  instruction  in 
Analysis,  and  prepares  gentlemen  for  various  public  exa¬ 
minations. 

Polytechnic  Institution. — Professor  Pepper. — A  Course 
of  Lectures  on  the  Chemistry  of  the  Non-Metallic  Ele¬ 
ments  will  be  given  on  Monday  evenings  during  the  pre¬ 
sent  term. 

Wentworth  E.  Scott ,  F.C.S. — Analytical  Laboratory, 
Cornwall  Villa,  Wes tbourne  Park.  The  Laboratory  will 
re-open  for  pupils  on  Monday,  October  16. 
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Mr.  A.  P.  Tamer.— Laboratory,  3,  Upper  Baker  Street, 
N.W.,  gives  practical  instruction  in  Chemistry  in  all  its 
branches.  The  class  of  instruction  is  modified  to  suit  the 
requirements  of  the  student. 


UNIVERSITY  OF  OXFORD. 

Professor  of  Chemistry.— Sir  B.  C.  Brodie,  Bart.,  M.A., 
F.R.S. 

Lee’ s  Reader  in  Chemistry.— A..  G.  V.  Harcourt,  M.A. 

A  commodious  Laboratory  is  attached  to  the  new 
museum. 

Scholarships  of  about  the  value  of  75 1.  are  obtainable 
at  Christchurch,  Magdalen,  and  other  Colleges,  by  com¬ 
petitive  examination  in  Natural  Science. 


UNIVERSITY  OF  CAMBRIDGE. 

Professor  of  Chemistry. — G.  D.  Liveing,  M.A. 

A  Course  of  Lectures  is  delivered  every  Lent  and  Easter 
Term.  The  former  course  must  be  attended  by  candidates 
for  the  B.A.  and  LL.B.  degrees.  Candidates  for  Medical 
degrees  must  attend  both  courses. 

There  is  no  University  Laboratory,  but  Sydney  and  St. 
J ohn’s  Colleges  have  laboratories  of  their  own.  The  latter 
is  open  to  members  of  other  Colleges  when  not  fully  occu¬ 
pied  by  its  own. 

A  new  and  commodious  laboratory,  in  connexion  with 
Downing  College,  will  shortly  be  ready  for  use. 


PROVINCIAL  SCHOOLS. 

BIRMINGHAM.— QUEEN’S  COLLEGE. 

Professor  of  Chemistry. — Alfred  Anderson. 

A  course  of  seventy  Lectures  on  General  Chemistry 
during  the  Winter  Session,  and  a  Practical  Course  for  the 
Medical  Boards  in  the  Summer. 

The  Laboratory  is  open  for  daily  instruction. 
BIRMINGHAM.— SYDENHAM  COLLEGE. 

Professor  of  Chemistry. — Dr.  A.  Hill. 

A  Course  of  Lectures  on  General  Chemistry  during  the 
Winter  Session,  and  a  Practical  Course  in  the  Summer. 

The  Laboratory  is  open  for  daily  instruction. 

BIRMINGHAM.— MIDLAND  INSTITUTE. 

Lecturer  on  Chemistry. — Mr.  W.  M.  Williams. 

BRISTOL.— BRISTOL  MEDICAL  SCHOOL. 

Lecturer  on  Chemistry. — Mr.  Herapath. 

BRISTOL  SCHOOL  OF  CHEMISTRY. 

Conducted  by  Dr.  F.  W.  Griffin. 

A  Course  of  Lectures  on  General  Chemistry,  commenc¬ 
ing  in  October,  and  Laboratory  instruction  throughout 
the  year. 

ROYAL  AGRICULTURAL  COLLEGE,  CIREN¬ 
CESTER,  GLOUCESTERSHIRE. 

Professor  of  Chemistry.— A.  H.  Church,  M.A.,  Oxon 
F.C.S. 

Assistant  Professor  of  Chemistry.— R.  Warington,  Esq., 
jun.,  F.C.S. 

The  Session  commences  on  August  3.  The  Courses 
on  Organic  and  Organic  Chemistry  will  be  continued  to 
the  end  of  the  Session.  The  Lectures  are  illustrated  by 
experiments  and  specimens.  Some  stress  is  laid  upon 
the  knowledge  of  important  minerals,  of  which,  in  the 
College  Museum,  there  is  a  good  collection,  lately 
enriched  by  valuable  additions  presented  by  Capt.  Guise. 

The  lectures  are  given  at  the  following  hours  :  — 

Inorganic  Chemistry.  —  Tuesday,  2  p.m.;  Thursday 
(catechetical),  10  am.  ;  Friday,  9  a.m. 

Organic  Chemistry. — Thursday,  3  p.m.;  Friday,  2  p.m. 

The  Course  of  Instruction  in  Practical  Chemistry  in  the 
Laboratory  comprises  Chemical  Manipulation  for  the  1st 
Class,  Qualitative  Analysis  for  the  and,  and  Quantitative 
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Analysis  for  the  3rd.  The  book  used  in  these  Classes  is 
“  Church’s  Laboratory  Guide  for  Students  of  Agricul¬ 
tural  Chemistry”  (Van  Voorst).  Examples  for  the  3rd 
Class  are  selected  from  Agricultural  Products  and 
Materials.  Students  of  the  4th  Class  who  are  desirous  of 
obtaining  the  College  Diploma  work  in  the  Professor’s 
private  laboratory. 

Chemical  Manipulation, — Monday,  2  p.m. ;  Wednesday, 
9  a.m. 

Qualitative  Analysis. — Tuesday,  10  a.m.  ;  Thursday, 
11  a.m. 

Quantitative  Analysis. — Thursday,  2  p.m. ;  Friday,  2  p.m. 

The  Autumn  Session  of  the  College  divides  October  6. 
The  Spring  Session  "will  commence  about  January  8, 1866. 

HULL  AND  EAST  RIDING  SCHOOL  OF 

MEDICINE. 

Lecturer  on  Chemistry. — Mr.  Walton. 

The  usual  Courses  for  the  Medical  Boards. 

LEEDS  SCHOOL  OF  MEDICINE. 

Lecturers  on  Chemistry. — Messrs.  Scattergood  and  R. 
Reynolds. 

The  usual  Courses  for  the  Medical  Boards. 

LEEDS  MECHANICS’  INSTITUTION  AND 
LITERARY  SOCIETY'S  LABORATORY. 

Chemical  Classes  for  instruction  in  Elementary,  Prac¬ 
tical,  and  Analytical  Chemistry. 

Teacher. — Mr.  George  Ward,  F.C.S. 

The  usual  Sessional  Course  of  instruction  in  abstract 
and  applied  Chemistry  will  commence  on  Friday,  Septem¬ 
ber  29,  at  8  p.m. 

The  Elementary  Class  meets  on  Friday  Evenings,  8.15 
to  10. 

A  Class  for  the  study  of  Organic  Chemistry  meets  on 
Monday  evenings,  8.15  to  9.30. 

Practical  Chemistry,  Laboratory  Caurse,  Tuesday  and 
Thursday  evenings,  from  7.30  to  10  o’clock. 

Fees,  payable  in  advance : — Elementary  Chemistry, 
Friday,  per  Session,  1 1.  15s.;  5s.  6d.  per  month.  The 
subscription  includes  a  selection  of  apparatus  and  material 
specially  adapted  for  the  course  of  instruction.  To  pupils 
providing  their  own  materials,  1 1.  is.  per  Session. 
Organic  Chemistry,  Monday,  per  Session,  10s.  6d.  Prac¬ 
tical  Chemistry,  Thursday,  per  Session,  1 1.  is.  ;  3s.  per 
month.  Including  apparatus  and  material. 

LIVERPOOL  COLLEGE  OF  CHEMISTRY. 

Principal. — Dr.  Sheridan  Muspratt. 

Assistant. — Mr.  M.  Murphy. 

Laboratory  open  daily,  except  Saturdays.  The  prin¬ 
cipal  or  his  assistant  is  always  present  from  10  to  5. 

A  Course  of  Practical  Chemistry  for  Medical  Students 
in  the  Summer. 

LIVERPOOL  ROYAL  INFIRMARY  SCHOOL  OF 

MEDICINE. 

Lecturer  on  Chemistry. — Dr.  J.  B.  Edwards. 

The  usual  Courses  for  the  Medical  Boards. 

MANCHESTER  ROYAL  SCHOOL  OF  MEDICINE. 

Lecturer  on  Chemistry . — Mr.  D.  Stone. 

The  usual  Courses  for  the  Medical  Boards. 

A  Laboratory  is  connected  with  the  School. 

OWEN’S  COLLEGE,  MANCHESTER. 

(in  CONNEXION  WITH  THE  UNIVERSITY  OF  LONDON.) 

Chemistry. — Professor  H.  E.  Roscoe,  B.A.,  Ph.D., 
F.R.S. ,  F.C.S. 

Junior  Clast. — Wednesday  and  Saturday,  from  9M5  to 
10*15  a.m. 

Subject:  Inorganic  Chemistry,  comprising  the  laws  of 
chemical  combination,  and  a  description  of  the  properties 
and  mode  of  preparation  of  the  elementary  bodies  and 
their  most  important  inorganic  compounds.  Fee,  3/.  3. 

Senior  Class. — Tuesday  and  Thursday,  from  9-15  to 
10*15  a.m. 

Subject :  Organic  Chemistry,  giving  the  properties  and 
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relations  of  the  best  defined  groups  of  organic  bodies,  and 
the  laws  regulating  their  formation. 

Students  are  expected  to  answer  the  written  exercises 
and  attend  the  viva  voce  examinations  given  in  these  classes. 

Fee  3 1.  3s.  For  both  classes,  5 1.  3s. 

Extra  Class. — Wednesday,  from  4  to  5  p.m. 

Subject :  Technological  Chemistry. 

The  chemical  principles  involved  in  the  most  important 
chemical  manufactures  will  be  chiefly  considered  in  this 
course.  The  subjects  will  be  discussed  as  follows,  and  as 
far  as  time  will  permit : — 

1.  Production  of  Ileat — Heat  of  Combustion — Com¬ 
bustibles — Coal. 

2.  Production  of  Light— Coal  Gas— Measurement  of 
Illuminating  Power  of  Coal  Gas — Distillation  of  Coal. 

3.  Water  and  Air,  as  regards  their  Sanitary  and  Tech¬ 
nological  Delations. 

4.  Processes  concerned  in  the  manufacture  and  applica¬ 
tion  of  the  Alkalies. 

5.  Dyeing  and  Calico  Printing. 

6.  Manufacture  of  Acids. 

7.  Manufacture  of  Glass  and  Porcelain. 

Students  attending  this  course  must  be  acquainted  with 
the  principles  of  chemical  science.  Fee,  2 1.  2s. 

Analytical  and  Practical  Chemistry . — Laboratory  Course 
—Professor  Henry  E.  Roscoe,  B.A.,  Ph.D.,F.R.S.  (The 
Professor  is  assisted  in  the  instruction  of  the  students  by 
Mr.  C.  Schorlemmer.) 

The  aim  of  this  course  is  to  make  the  student  practically 
acquainted  with  chemical  science,  to  enable  him  to  conduct 
analysis  and  original  research,  and  to  fit  him  for  applying 
the  science  to  the  higher  branches  of  Art,  Manufactures, 
and  Agriculture.  To  accomplish  this,  an  attendance  of 
not  less  than  four  days  per  week  during  three  whole  Ses¬ 
sions  is,  as  a  rule,  necessary.  It  is  very  advisable  that 
each  laboratory  student  should  attend  ‘or  should  have 
attended  the  course  of  lectures  on  Theoretical  Chemistry. 

The  College  Laboratory  will  be  open  for  students  daily 
from  10-30  a.m.  until  5  p.m.,  except  on  Saturdays,  when 
it  will  be  closed  at  x  *30.  Half  an  hour,  from  1-30  until  2, 
allowed  for  dinner. 

The  Laboratory  is  fitted  with  every  convenience  for  the 
prosecution  of  practical  chemistry,  all  branches  of  quali¬ 
tative  and  quantitative  analysis,  and  original  research. 
Each  student  is  provided  with  a  separate  working  table, 
set  of  tests,  fuel,  water,  and  gas,  free  of  expense  ;  but  he 
is  required  to  provide  his  own  apparatus,  a  few  of  the  more 
expensive  reagents,  and  the  chemicals  required  for  his 
experiments.  Other  apparatus  or  instruments  of  a  more 
expensive  description  may  be  obtained  on  loan  from  the 
Laboratory  Steward,  subject  to  regulations  to  be  prescribed 
by  the  Professor. 

Fees  for  the  Session. — Students  working  six  days  per 
week,  21 1.  ;  ditto  four  days,  1  jl.  i7s.  ;  ditto  three  days, 
13^.  13s.  ;  ditto  two  days,  9 1.  9s.  ditto  one  day,  5/.  5s.  ; 
Students  entering  the  Laboratory  Class  at  or  after  Christ¬ 
mas,  for  not  less  than  two  days  per  week,  will  be  charged 
two-thirds  of  the  fees  for  the  whole  Session. 

Special  Fees  for  Shorter  Periods.— For  six  months,  six 
days  per  week,  ljl.  17s.;  five  months,  ditto,  15 1,  15s.; 
four  months,  ditto,  13/.  13s.  ;  three  months,  ditto,  iol.  10s. ; 
two  months,  ditto,  yl.  7s.  ;  one  month,  ditto,  4/.  4s. 
Students  working  only  one  day  per  week  will  ordinarily 
be  required  to  spend  three  hours  of  that  time  at  a  class 
which  will  be  held  on  Saturday  mornings,  from  10-30 
a.m.  to  1-30  p.m. 

Chemical  Calculations. — Instruction  in  the  methods  of 
Quantitative  Estimation  in  Chemistry,  and  intended  to 
supplement  the  instruction  in  Practical  Chemistry,  will 
be  given  by  Mr.  Schorlemmer,  on  Mondays,  from 4  to  5  p.m. 

Laboratory  students  are  recommended  to  attend  and  to 
answer  the  written  exercises,  and  the  viva  voce  questions 
given  in  this  class, 
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Free  to  all  students  attending  the  Laboratory  Classes. 
Fee  to  others,  1 1.  is. 

Dalton  Chemical  Scholarships. — Two,  each  of  the  annual 
value  of  50 1.,  offered  in  alternate  years,  and  tenable  for 
two  years.  The  scholarships  are  awarded  for  the  best 
original  investigations  in  chemistry  prosecuted  at  the  Col¬ 
lege,  with  a  satisfactory  written  examination  in  Chemistry. 

The  Lectures  on  Chemistry  in  Owen’s  College  are  recog¬ 
nised  by  the  University  of  London  for  its  Medical  Degrees, 
by  the  Royal  College  of  Surgeons,  and  by  the  Apothe¬ 
caries’  Plall. 

NEWCASTLE  SCHOOL  OF  MEDICINE. 

(in  CONNEXION  WITH  THE  UNIVERSITY  OF  DURHAM.) 

Lecturers  on  Chemistry. — Dr.  T.  Richardson  and  Mr. 
A.  F.  Marreco. 

The  Laboratories  are  open  daily  throughout  the  year 
from  10  to  5  o’clock.  Non- Medical  students  can  attend 
Laboratory  Practice,  and  receive  instruction  in  analysis, 
on  the  following  terms— viz.,  six  days  in  the  week,  31Z.  ios. 
per  annum;  four  days  in  the  week,  21L  per  annum;  and 
fof  shorter  periods  by  arrangement.  It  is  recommended 
that,  if  practicable,  the  Winter  Course  of  Lectures  should 
be  attended  before  the  student  enters  the  Laboratories. 
SHEFFIELD  MEDICAL  INSTITUTION. 

Lecturer  on  Chemistry. — James  Allan,  P.D.,  F.C.S. 

The  usual  Courses  for  the  Medical  Boards. 

SHEFFIELD  SCHOOL  OF  METALLURGY, 
CHEMISTRY,  AND  PHARMACY. 

Professor  of  Chemistry . — James  Allan,  Ph.D.,  F.C.S. 

The  Winter  Course  of  Lectures  on  Chemistry  will  com¬ 
mence  on  Wednesday,  October  6,  1865. 

The  Laboratories  for  Practical  Chemistry  and  Assaying 
are  open  daily. 

Evening  Classes  on  Mondays  and  Thursdays. 


SCOTLAND. 

The  Scottish  Schools  open  on  November  6. 

UNIVERSITY  OF  EDINBURGH. 

Professor  of  Chemistry. — Dr.  Lyon  Playfair,  C.B.,  F.R.S. 
ROYAL  COLLEGES  OF  PHYSICIANS  AND 
SURGEONS,  EDINBURGH. 

The  following  Courses  of  Lectures  in  connection  with 
these  Colleges  are  delivered  :  — 

Chemistry  (School  of  Arts,  Adam  Square),  10  a.m.,  Dr. 
Stevenson  Macadam  ;  Practical  Chemistry  and  Analytical 
Chemistry,  9  a.m.  till  5  p.m.,  Dr.  Stevenson  Macadam  (at 
Surgeons’  Hall)  ;  Chemistry  (4,  High  School  Yards), 
1 1  a.m.,  Dr.  A.  C.  Brown  ;  Practical  Chemistry  and  Analy¬ 
tical  Chemistry,  9  a.m.  till  5  p.m.,  Dr.  A.  C.  Brown 
(4,  High  School  Yards). 

Practical  Chemistry,  3 1.  3S. ;  Analytical  Chemistry,  7J. 
a  month,  5 1.  for  three  months,  or  10 1.  for  the  Session  of 
six  months.  ; 

Practical  and  Analytical  Chemistry,  Dr.  Stevenson  Mac¬ 
adam  (at  Surgeons'  Hall)  ;  Practical  and  Analytical  Che¬ 
mistry,  Dr.  A.  C.  Brown  (4,  High  School  Yards). 

EDINBURGH  VETERINARY  COLLEGE. 

Chemistry ,  Theoretical  and  Descriptive. — Dr.  A.  Dalzell. 

UNIVERSITY  OF  GLASGOW. 

Professor  of  Chemistry. — Thomas  Anderson,  M  D., 
F.R  S.E.,  F.C.S.,  &c. 

Assistants. — Edmund  J.  Mills,  B.Sc.,  F.C.S.,  tutor; 
Magnus  M.  Tait,  F.C.S.  ;  William  A.  Dixon,  F.C.S.  ; 
Walter  Stewart. 

The  Courses  of  Chemical  Instruction  given  by  Dr.  Ander¬ 
son  are  intended  to  afford  to  the  Student  the  means  of 
acquiring  a  thorough  knowledge  of  the  Science  of  Chemis¬ 
try,  and  its  applications  to  Medicine  and  the  different 
branches  of  the  useful  arts. 

In  addition  to  the  Lectures,  the  class  is  divided  into  small 
sections,  which  meet  separately,  and  receive  tutorial  in¬ 
struction  from  Mr.  Mills. 
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At  certain  periods  during  the  Course,  written  exercises 
are  prescribed,  some  to  be  done  at  home,  and  others  in  the 
lecture-room,  and  without  the  aid  of  books  or  notes. 

The  Course  of  Practical  Instruction  in  the  Laboratory  is 
arranged  in  such  a  manner  as  to  lead  the  Student  through 
a  complete  series  of  Analytical  operations. 

The  fundamental  instructions  are  the  same  for  every 
pupil,  whatever  may  he  the  ultimate  object  of  his  studies  ; 
but  after  he  has  acquired  a  competent  knowledge  of  the 
general  methods  of  analysis,  and  a  sufficient  amount  of 
practical  skill,  the  course  for  each  student  diverges  into 
the  particular  department  of  the  science,  or  its  practical 
application  to  Medicine,  Agriculture,  or  the  Manufacturing- 
Arts,  which  he  may  desire  to  prosecute. 

Students  can  enter  the  Laboratory  at  any  time  through¬ 
out  the  year. 

The  Laboratory  Pee  is  4 l.  4s.  for  three  months  ;  for  the 
Course  of  Lectures,  3?.  3s. 

ANDERSON’S  UNIVERSITY,  GLASGOW. 

Professor  of  Chemistry . — Dr.  Penny. 

The  Winter  Course  of  Scientific  Lectures  on  Chemistry 
will  be  commenced  on  Tuesday,  November  1,  at  10  a.m. 

Instruction  in  Practical  Chemistry  and  Analysis  in  the 
Laboratory,  daily  from  1 1  till  4. 

The  Private  Laboratory  for  Commercial  Analyses  and 
Assays  is  open  daily  throughout  the  year. 

Evening  Course  of  Popular  Lectures  on  Inorganic  Che¬ 
mistry,  with  special  reference  to  the  Industrial  Arts,  on 
Fridays,  commencing  November  6,  at  8 ’30. 

Evening  Course  of  Practical  Chemistry,  on  Thursdays, 
at  7. 

GLASGOW  MECHANICS’  INSTITUTION. 

Lecturer  on  Chemistry . — Dr.  Wallace,  P.R.S.E.,  F.C.S. 

The  Laboratory  is  open  throughout  the  year  for  instruc¬ 
tion  in  Practical  and  Analytical  Chemistry.  Fee  for  six 
months,  10 l.  10s. 

A  Course  of  twenty-five  Evening  Lectures  on  Organic 
Chemistry  will  commence  on  3rd  October,  at  8 '30  p.m. 

LABORATORY  AND  LECTURE-ROOM, 

108,  IN  GRAM- STREET,  GLASGOW. 

A.  T.  Machattie,  Ph.D.  F.C.S. 

Daily  Lectures  on  Chemistry.  —  Six  months’  Course. 
Fee,  ^l.  2s.  Beginning  on  Monday,  November  6,  at  10  a.m. 

Analytical  Chemistry. — Daily  from  9  a.m.  till  5  p.m., 
beginning  November  1. 

These  Classes  qualify  for  the  various  Medical  and 
Public  Boards. 

Evening  Classes. — Course  of  twenty-five  lectures  on 
Inorganic  Chemistry  in  the  Lecture-hall  of  the  Glasgow 
Athenaeum,  on  Tuesday  Evenings  at  8,  beginning  on 
November  7.  The  Laboratory  is  open  on  Mondays, 
Wednesdays,  and  Fridays,  from  7  till  9  p.m.,  for  instruc¬ 
tion  in  Analytical  and  Practical  Chemistry. 

EVENING  SCIENCE  CLASSES. 
CARLTON-PLACE  SECULAR  SCHOOL,  GLASGOW. 

Teacher. — John  Maver,  F.C.S. 

Chemistry  and  Metallurgy,  especially  with  the  view  of 
passing  the  Examinations  of  the  Society  of  Arts  and  the 
Government  Department  of  Science  and  Art. 

Lectures  on  Tuesday  and  Thursday  at  8  p.m. 

UNIVERSITY  OF  ABERDEEN. 

Professor  of  Chemistry. — James  S.  Brazier,  F.C.S. 

Teaching  Assistant.  —  James  C.  Brown. 

I.  Systematic  -Course. — The  Lectures  are  delivered 
on  the  first  five  days  of  each  week  during  the  College 
Session.  They  commence  with  the  discussion  of  the 
General  Principles  of  Chemical  Philosophy,  including  the 
Atomic  Theory  and  the  Chemical  Relations  of  Heat.  The 
Non-metallic  and  Metallic  Elements  and  their  compounds 
are  fully  treated  of,  together  with  their  more  important 
applications  to  the  Arts.  The  latter  part  of  the  course  is 
devoted  to  the  subject  of  Organic  Chemistry. 


Oral  Examinations  are  held  at  fixed  periods  during  the 
Session. 

The  Fee  is  3 1.  3s. 

II.  Practical  Course, — This  course  is  given  during 
the  Summer  Session.  It  is  chiefly  devoted  to  practice  in 
Qualitative  Analysis,  with  the  view  of  enabling  the 
Student  to  test  unknown  substances,  poisons,  the  animal 
secretions,  &c. 

The  Fee  is  3 1.  3  s. 

III.  Laboratory  Pupils. — The  Chemical  Laboratory 
is  open  during  the  College  Session,  on  the  first  five  days 
in  each  week, 'from  10  a  m.  to  3  p.m.  The  course  of 
instruction  is  under  the  direction  of  the  Professor  of 
Chemistry  and  of  the  Teaching  Assistant. 

A  limited  number  of  the  most  distinguished  Students 
attending  the  Practical  Course  are  admitted,  free  of  charge, 
as  working  pupils  into  the  Laboratory. 

Textbooks:  Wilson’s  “  Chemistry  ”  (Chambers’  Course); 
Fownes’  “  Manual  of  Chemistry  ;  ”  Miller’s  “  Elements  of 
Chemistry.” 

ST.  ANDREWS. 

Chemistry. — M.  Foster  Heddle,  M.D. 


IRELAND. 

DUBLIN.— TRINITY  COLLEGE. 

Professor  of  Chemistry. — Dr.  J.  Apjohn. 

The  Laboratory  is  open  through  the  year. 

CATHOLIC  UNIVERSITY. 

Professor  of  Chemistry. — Dr.  W.  K.  Sullivan. 

CARMICHAEL  SCHOOL  OF  MEDICINE. 
Lecturer  on  Chemistry. — Dr.  Davy. 

Practical  Chemistry  in  the  summer. 

LEDWICH  SCHOOL  OF  MEDICINE. 
Lecturer  on  Chemistry . — Dr.  Cameron. 

Practical  Chemistry  in  the  summer. 

ROYAL  COLLEGE  OF  SURGEONS. 
Lecturer  on  Chemistry . — Dr.  Barker. 

Laboratory  open  throughout  the  year. 

QUEEN’S  COLLEGE,  BELFAST. 

Professor  of  Chemistry . — Dr.  Andrews. 

QUEEN’S  COLLEGE,  CORK. 

Professor  of  Chemistry . — Dr.  Blyth. 

QUEEN’S  COLLEGE,  GALWAY. 

Professor  of  Chemistry. —  Dr.  T.  H.  Rowney. 

A  Laboratory  for  practical  instruction  is  attached  to 
all  the  Queen’s  Colleges.  The  usual  Practical  Course  for 
the  Medical  Boards  is  given  in  the  summer.  The  Winter 
Session  in  Ireland  commences  in  November. 


NOTICES  OF  BOOKS. 


Journal  fit r  Praktische  Chemie.  No.  10  and  11.  1865. 

R.  Hermann  contributes  several  papers  on  the  Niobium 
group  of  metals.  The  first  and  most  important  is  entitled 
“  Researches  on  Niobium ,  Tantalum,  and  Ilmenium .”  The 
author  announced  the  discovery  of  ilmenium  in  1845,  but 
its  existence  has  been  scarcely  recognised,  and  it  is  seldom 
mentioned  in  chemical  works.  In  this  paper,  however,  a 
lengthy  account  of  the  metal  and  its  compounds  is  given, 
which  seems  to  place  its  individuality  beyond  doubt, 
although  Blomstrand,  experimenting  upon  one  of  the 
same  minerals  (columbite)  in  which  ilmenium  is  found, 
recognised  only  niobium  and  tantalum.  We  shall  give 
an  abstract  of 'the  paper  shortly.  The  other  papers  by 
the  same  author  are  “  On  the  Composition  of  Wohler ite, 
Aeschynite,  and  Euxenite ,  with  Remarks  on  Zirconia  ;  ” •  and 
“  On  the  Occurrence  of  Kerolith  in  the  Ural.”  A  paper  by 
Delafontaine  “  On  the  Composition  of  Molybdates  of  the 
Alkalies ”  succeeds.  The  next  article  is  by  Rudolph 
Weber,  “  On  Compounds  of  Acichloride  of  Selenium  with 
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Metallic  Chlorides.”  The  only  other  paper  we  need  notice 
is  by  Dr.  Hugo  Gericke,  “  On  the  Salts  t>f  Bromisatinic 
Acid,  and  some  Ammonia  and  Sulphur  Derivatives  of 
Bromisatin.” 


CORRESPONDENCE. 


Ethers  of  the  Formic  Series. 

To  the  Editor  of  the  Chemical  News. 

Sir, — M.  Lorin  announced  to  the  French  Academy  of 
Sciences  last  month  (August  28)  that  he  had  discovered 
a  new  method  of  preparing  the  formiates  of  the  alcohol 
radicles.  He  distils  glycerine,  oxalic  acid,  and  the  re¬ 
quisite  alcohol  together.  Will  you  permit  me  to  remind 
your  readers  that  more  than  nine  years  ago  (in  the  Philo¬ 
sophical  Magazine  for  July,  1856)*!  described  the  same 
process  ?  I  may  state  that  the  extensions  of  the  process 
mentioned  in  my  original  paper  I  have  repeatedly  verified 
and  constantly  employed  for  some  years  in  the  preparation 
of  various  ethers.  I  enclose  a  copy  of  my  original  paper. 

I  am,  &c.  A.  H.  Church. 

R.  A.  College,  Cirencester. 


Manufacture  of  Soda  from  Cryolite  in  America. 

To  the  Editor  of  the  Chemical  News. 

Sir, — How  comes  it  that  the  English  soda  ash  manufac¬ 
turers  have  allowed  the  Americans  to  steal  a  march  on 
them  in  the  matter  of  cryolite  ?  A  company  here  have 
secured,  so  I  understand,  the  monopoly  of  all  the  cryolite 
mined  in  Greenland,  except  that  used  in  Denmark,  for  the 
purpose  of  the  manufacture  of  soda  ash.  Extensive  works 
are  going  on  up  near  Pittsburg,  in  this  State.  The  process 
used  is  the  Danish — i.e.,  boiling  in  lime  and  precipitating 
the  A12Os  by  C02.  My  informant  is  one  of  the  capitalists 
of  the  company. 

I  think  if  the  cryolite  can  be  obtained  in  sufficient 
quantity  the  importation  of  soda  ash  and  caustic  soda  into 
this  country  is  at  an  end,  or  rather  will  be.  I  fancied  our 
manufacturers  were  pretty  smart  fellows,  but  they  have 
let  the  Yankees  get  ahead  of  them  in  this  case.  All  Eng¬ 
lish  manufacturers  must  look  well  to  themselves,  as  the 
Americans  are  following  very  close  at  their  heels,  in 
some  cases  tripping  them  up.  I  am,  &c.  H.  B. 

Philadelphia,  U.S.,  August  30. 


MISCELLANEOUS. 


Antozone. — In  March  last,  a  paragraph  was  for¬ 
warded  to  us  announcing,  with  much  circumstantiality, 
the  discovery  by  Schonbein  of  a  means  of  isolating  antozone, 
and  describing  some  of  the  properties  of  the  gas.  This  we 
published,  accompanying  it  with  a  remark  distinctly  inti¬ 
mating  our  doubts  of  the  truth  of  the  story.  After  search¬ 
ing  in  vain  in  the  Proceedings  of  the  Munich  Academy  (to 
which  we  were  referred)  for  Schonbein’ s  original  paper, 
we  again  stated,  in  the  Chemical  News  for  April  7,  our 
disbelief  in  the  story.  Unfortunately,  a  writer  on  meteo¬ 
rology  seems  to  have  seen  the  first  paragraph,  and  over¬ 
looked  our  reservation ;  and  a  few  weeks  ago  he  referred 
to  the  subject  in  a  letter  to  The  Times.  This  brought  a 
letter  from  Dr.  Eoscoe,  who,  having  recently  seen  Schon¬ 
bein,  learnt  from  his  own  lips  that  no  such  discovery  had 
been  made.  Apropos  to  this,  our  friendly  contemporary 
the  Reader  inserts  the  following  paragraph  : — 

“  According  to  a  letter  in  The  Times  of  Monday  last, 
signed  by  Professor  Eoscoe,  the  »k>ry  of  the  supposed 
decomposition  of  oxygen,  said  to  have  been  made  by  Pro¬ 
fessor  Schoenbein,  was  simply  a  canard  sent  to  The  Chymical 
Newt  some  few  weeks  ago  by  some  wag.  Professor  Schoen¬ 
bein,  at  the  recent  meeting  of  Swiss  scientific  men,  at 
Geneva,  expressed  himself  much  amused  at  the  credulity 


of  our  countrymen  in  believing  a  story  for  which  there  is 
not  the  slightest  foundation.  Antozone ,  therefore ,  has  no 
existence.” 

Now  as  to  the  supposed  decomposition  of  oxygen,  or  its 
division  into  two  oppositely  active  states,  we  thought  that 
Schonbein  had  convinced  himself,  if  not  everybody  else, 
of  the  reality  of  that.  Ozone,  0,  we  know  in  the  gaseous 
state;  antozone,  ©,  has  never  yet  been  obtained  in  the 
gaseous  form ;  but  it  would,  we  fancy,  be  just  as  reasonable 
to  deny  the  existence  of  fluorine,  as  to  deny  the  existence 
of  antozone,  on  the  simple  ground  of  its  non-isolation. 
The  story  told  was  that  Schonbein  had  isolated  antozone  ; 
and  if  he  is  “  much  amused  ”  at  our  credulity  in  believing 
this,  we  may  say  that  the  Professor  himself  is  to  some 
extent  responsible  for  it, — for,  in  a  letter  addressed  to  Dr. 
Faraday,  published  in  the  Philosophical  Magazine  for 
February,  1861,  he  writes  : — “I  have  been  working  hard 
these  many  months  to  obtain  antozone,  ©,  in  its  insulated 
state,  and  I  flatter  myself  that  I  have  succeeded — at  least, 
to  a  certain  extent.”  Now,  no  great  streteh  of  credulity 
was  required  to  believe  that  the  Professor  had  accom¬ 
plished  in  1865  what  he  says  he  says  he  had  succeeded  in 
doing,  “to  a  certain  extent,”  in  1861. 

.British  Association. — The  following  papers  were 
read  in  Section  B  on  the  last  day  of  the  meeting : — 

T.  Wood — On  the  New  Formulae,  with  Eeference  to  Schools 
and  Examinations. 

Professor  Maskelyne— On  Crystallised  Melaconite  and 
Tenorite. 

W.  White  exhibited  Photographs  of  the  Interior  of  the 
Great  Pyramid  taken  with  the  Magnesium  Light  by  Pro¬ 
fessor  C.  Piazzi  Smyth,  with  Notes  thereon. 

W.  Willis— On  the  Aniline  Process  in  Photography. 

W.  L.  Scott — On  the  Formation  of  Ammonia  from  Nitrogen 
in  the  Atmosphere. 

W.  L.  Scott — On  the  Presence  and  Functions  of  Ammonia 
or  its  Homologues  in  the  Blood. 

J.  C.  Bowring — On  the  Preservation  of  the  Sheathing  of 
Ships,  and  Extraction  of  Silver  from  Sea  Water,  by 
Means  of  Electricity. 

J.  C.  Bowring — On  the  Direction  of  the  Electric  Current. 
A.  Hill — On  the  Sanitary  and  Economical  Aspects  of  the 
Sewage  Question. 

H.  Bird — Observations  on  the  Utilisation  of  Sewage,  as 
conducted  at  Stroud,  and  on  the  Growth  of  the  Sewage 
Plant. 


ANSWERS  TO  CORRESPONDENTS. 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editor, 
and  Advertisements  and  Business  Communications  to  the  Publisher,  at 
the  Office,  1,  Wine  Office  Court,  Fleet  Street,  London,  E.C.  Private 
letters  for  the  Editor  must  be  so  marked. 


***  In  publishing  letters  from  our  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we 
do  not  agree. 


Vol.  XI.  of  the  Chemical  News,  containing  a  copious  Index,  is  now 
ready,  price  11s.  od.,  by  post,  ns.  6d.,  handsomely  bound  in  clotb, 
gold-lettered.  The  cases  for  binding  may  be  obtained  at  our  Office, 
price  is.  6d.  Subscribers  may  have  their  copies  bound  for  2s.  6d.  if 
sent  to  our  Office,  or,  if  accompanied  by  a  cloth  case,  for  is.  Vols.  I. 
and  II.  are  out  of  priut.  All  the  others  are  kept  in  stock.  Vol.  XII. 
commenced  on  July  7,  1865,  and  will  be  complete  in  26  numbers. 


Anxious. — A  reply  next  week. 

Thallium. — The  observations  are  new.  Will  our  correspondent 
send  a  note  for  publication? 

W.  G. — 1.  Phillips’  “  Mineralogy,”  last  edition.  1.  Bolley  and  Paul, 
“  Technical  Analysis.”  3.  Of  Williams  and  Norgate,  Henrietta  Street, 
Covent  Garden. 

Microscopical  Society. — We  are  sorry  to  say  that  we  know  of  no 
Society  that  admits  ladies  to  its  ordinary  evening  meetings. 

C.  P.,  Notting-hill. — We  shall  probably  have  more  of  the  reports 
shortly.  The  Bonn  laboratory  is  expected  to  he  ready  in  a  couple  of 
years.  We  will  endeavour  to  obtain  the  terms  of  the  foreign  schools. 


Chemical  News,) 
Sept.  29,  1S65.  ) 


147 


On  the  Estimation  of  Nitrites  in  the  Presence  of  Nitrates . 


SCIENTIFIC  AND  ANALYTICAL 

CHEMISTRY. 


On  the  Estimation  of  Nitrites  in  the  Presence  of 
Nitrates,*  by  Charles  R.  C.  Tichborne,  F.C.S., 
fyc.,  fyc.,  Chemist  to  the  Apothecaries'  Hall  of  Ireland. 

When  I  undertook  the  task  of  working  out  the  last 
process  for  estimating  nitrites  I  thought  that  the  problem 
would  be  one  of  extreme  simplicity,  and  never  calculated 
upon  the  numerous  difficulties  with  which  this  project 
was  attended.  I  have  carefully  gone  through  the  modes 
recommended  by  other  experimenters  (of  which  there 
have  not  been  many),  and  have  also  tried  numerous 
original  plans.  From  very  few  of  these  have  I  succeeded 
in  getting  accurate  results.  Of  course,  I  now  refer  to 
direct  modes  of  estimating  nitrites,  more  particularly  in 
the  presence  of  nitrates.  The  difficulties  are  as  follows  : 

1st.  All  the  processes  of  estimating  nitrites  directly 
must  be  essentially  processes  of  oxidation,  as  we  are  not 
acquainted  at  present  with  any  available  precipitant. f 
Therefore  arises  the  difficulty  of  estimating  this  com¬ 
pound  by  oxidation  in  the  presence  of  a  powerful  oxidiser 
— i.e.,  nitric  acid.  We  have  no  available  precipitant  for 
this  latter  acid  either  by  which  we  could  dispose  of  it. 

and.  Another  prolific  source  of  error  in  the  estimation 
of  nitrites  is  one  which  seems  to  have  been  completely 
overlooked.  It  is  the  fact  that  at  the  slightest  elevation 
of  temperature  nitrous  anhydride,  or  nascent  nitrous 
acid,  is  partially  decomposed  and  oxidised  into  nitric 
acid  when  in  the  presence  of  water — that  is,  at  the  ex¬ 
pense  of  that  substance  : — 

3N203  +  H20  =  aHN03  +  4NO. 

Experiments  proving  this  will  be  referred  to  further  on. 

The  process  recommended  by  Peligot,  Lang,  Jahresb., 
1862,  p.  581,  is  not  applicable  to  the  examination  of 
nitrites  containing  nitrates.  Also,  the  long  digestion  at 
an  elevated  temperature  (twelve  hours  at  86°  to  104° 
Fahr.)  is  inadmissible.  Lang  says  he  got  results  only 
•6  per  cent,  out,  but  I  think  he  must  have  worked  with 
pure  nitrite  of  sodium. f  Feldhaus  speaks  against  this 
process.  In  his  experiments  he  seems  to  have  got  the 
results  too  high ;  the  specimens  of  nitrite  probabty  con¬ 
tained  nitrate.  This  process  seems,  in  my  hands,  to  give 
results  too  low,  after  the  nitrite  had  been  correctly 
accounted  for.  The  urea  process  has  been  unanimously 
condemned.  Lang  says  it  is  bad,  and  Feldhaus  also 
condemns  it.  As  regards  my  own  experiments,  they 
were  so  unpromising  that  I  did  not  carry  on  my  exami¬ 
nation  of  this  method  to  any  extent,  for  to  attempt  to 
estimate  quantitatively  free  nitrous  acid  by  a  boiling 
solution  is  evidently  radically  wrong  in  principle^ 

*  Read  at  the  meeting  of  the  Pharmaceutical  Conference, 
f  Nitrite  of  silver,  the  most  insoluble  salt,  if  we  except  the  cobalt 
yellows  (basic  potassio-cobaltic  nitrite?),  is  readily  soluble  in  water, 
unless  the  water  is  at  a  very  low  temperature.  Whether  the  cobalt 
yellow  is  available  for  the  estimation  of  nitrites  is  the  subject  of  some 
experiments  at  present  unfinished. 

1  A  known  quantity  of  dry  peroxide  of  lead  is  added  to  a  diluted 
solution  of  the  nitrite  to  be  analysed,  and  the  solution  mixed  with 
acetic  acid.  The  whole  is  warmed  for  twelve  hours— the  weight  of 
peroxide  dissolved  corresponds  to  the  nitrous  acid— 1  at.  peroxide= 
j  at.  nitrous  acid 

(aPb202  +  aHN02  =  Pb2N206  +  Pb2H202). 

§  A  standard  solution  of  nitrate  of  urea  is  heated  to  boiling,  and  the 
solution  of  nitrite  acidulated,  is  added  drop  by  drop  until  the  solution 
produces  a  blue  colouration  with  starch  paste  and  iodide  of  potassium. 
The  decomposition  is 

ch4n2o  +  2hno2 = C02 + n4  +  3h2o, 

carbonic  anhydride  and  nitrogen  being  evolved. 
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Estimation  by  permanganic  acid  we  shall  dwell  upon 
at  some  length,  for  two  reasons  :  first,  because  the  process 
has  been  strongly  recommended  by  authorities ;  and, 
secondly,  from  the  fact  that,  at  first  sight,  this,  of  all 
the  available  oxidising  substances,  seems  the  most 
plausible.  Permanganic  acid  is  instantly  decomposed, 
even  at  320  Fahr.,  by  nitrous  acid ;  and,  from  the  quick¬ 
ness  of  the  reaction,  many  plans  have  been  devised  to 
remedy  the  evils  attendant  upon  this  mode  of  estimation. 
From  the  gaseous  nature  of  nitrous  acid,  it  is  not 
desirable  to  decompose  the  nitrites  first  by  acids,  pre¬ 
paratory  to  estimating  them  by  a  standard  solution. 
To  avoid  this  source  of  error,  Pean  de  Saint-Gilles  has 
recommended  that  the  nitrite  be  decomposed  by  adding 
very  diluted  sulphuric  or  nitric  acid.  “  This  prevents  a 
loss  of  nitrous  acid  ;  ”  but  that  this  is  not  practically 
correct  is  evident  from  the  fact  that  iodised  starch-paper 
becomes  coloured  on  holding  it  in  the  orifice  of  the  flask 
in  which  the  nitrite  is  decomposed.  Feldhaus  says  that 
the  salt  must  be  diluted  with  2000  parts  of  water,  and  the 
reaction  commenced  in  a  very  slightly  acidulated  liquid  ; 
when  it  is  nearly  completed,  more  acid  may  be  added 
if  necessary,  so  as  to  ensure  the  marking  of  the  exact 
point.  Lang  condemns  the  process.  There  can  be  no 
doubt  that  by  attention  to  the  instructions  given  by 
Feldhaus,  and  by  working  at  a  very  low  temperature, 
an  approximation  may  be  attained.  One  of  my  experi¬ 
ments  was  to  add  the  nitrite  under  examination  to  a 
known  excess  of  permanganate  of  potassium,  and,  as 
nitric  acid  was  present,  to  work  off  the  excess  by  a 
volumetric  solution  of  oxalic  acid.  It  is,  however,  im¬ 
possible  to  determine  the  analysis,  as,  towards  the  end 
of  the  process,  a  reaction  takes  place  between  the  per¬ 
manganic  acid  added,  the  manganous  oxide  resulting  in 
a  copious  deposit  of  peroxide  of  manganese — 
gHMn204  +  3Mn20  —  H2N  =*  5Mn20>. 

This  reaction  seems  to  take  place  even  more  readily 
in  the  presence  of  nitric  acid. 

I  attempted  to  decompose  the  nitrite  by  ignition  with 
oxide  of  copper,  intending  to  wash  the  oxide,  and,  on 
dissolving  it  in  hydrochloric  acid  and  chloride  of  sodium, 
to  estimate  the  amount  of  cuprous  oxide  formed  volu- 
metrically ;  but  I  found,  even  after  prolonged  ignition, 
the  nitrite  was  not  decomposed. 

The  most  successful  methods  are  those  which  I  am 
now  about  to  describe.  But  I  must  premise  that  in  all 
processes  of  estimating  nitrites  by  oxidation  one  thing 
must  be  borne  in  mind — that  it  is  imperatively  necessary 
to  set  free  the  nitrous  anhydride  at  a  low  temperature 
in  the  presence  of  an  excess  of  the  oxidising  material 
for  it  must  be  remembered  that  nitrous  anhydride  or 
nitrous  acid,  when  liberated  in  the  presence  of  water,  is 
decomposed  at  slightly  elevated  temperatures. 

The  following  experiments  will  illustrate  this  fact : — 
If,  at  an  ordinary  temperature,  a  small  portion  of  nitrite 
of  sodium  be  dropped  into  diluted  sulphuric  acid  in  a  test 
tube,  the  following  reaction  will  be  observed  : — The  tube 
will  be  filled  with  orange-coloured  vapour,  whilst  a  piece 
of  iodised  starch  paper,  held  over  the  orifice,  will  be 
slowly  coloured.  If,  on  the  other  hand,  the  test  tube  be 
placed  in  a  freezing  mixture,  previously  to  addition  of 
the  nitrite  of  sodium,  no  orange  fumes  will  be  observed, 
but  the  colouration  of  the  starch  paper  is  instantaneous, 
and  very  decided.  In  the  first  instance  the  nitrous  acid 
was  decomposed,  as  generated,  into  nitric  acid  and  nitric 
oxide,  the  latte  i  being  e\ inced  by  the  orange  fumes  of 
pernitric  oxide  0;;  its  coining  in  contact  with  the  atmo¬ 
sphere.  From  the  ioregoing  it  is  evident  that  to  estimate 
a  nitrite  by  an  oxidising  reagent,  it  is  better  that  the 
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two  be  brought  together  at  a  temperature  sufficiently 
low,  that  the  oxidiser  used  may  grapple  with  the  nitrous 
acid  previously  to  a  reaction  being  set  up  between  it  and 
the  water.  Experiments  have  been  tried  to  find  the 
reaction  of  two  of  the  principal  oxidisers  at  a  tempera¬ 
ture  of  32°  Fahr.  Permanganic  acid  was  instantly  de¬ 
colourised.  Chromic  acid  had  no  action  at  320  Fahr.,  but 
©n  its  being  placed  on  one  side,  so  as  gradually  to  attain 
the  temperature  of  the  room,  decomposition  took  place 
without  the  evolution  of  any  nitrous  oxide. 

As  stated  in  a  former  part  of  this  paper,  by  a  judicious 
attention  to  a  low  temperature,  and  by  a  manipulation 
formed  upon  Feldhaus’s  plan,  an  analysis  by  permanga¬ 
nate  of  potassium  may  be  performed,  but  still  inferior 
in  accuracy  to  the  two  processes  I  am  now  about  to 
describe. 

The  first  process  is  based  upon  the  reduction  of 
chromic  acid  to  chromic  oxide  by  nitrous  acid.  This 
is  not  so  quick  as  with  permanganic  acid,  but  is  per¬ 
fected  slowly  at  ordinary  temperatures.  Suppose  we 
are  analysing  a  specimen  of  commercial  nitrite  of 
sodium,  the  mode  of  procedure  I  adopt  is  as  follows 
If  the  sample  contains  carbonate  of  sodium,  a  weighed 
quantity,  say  two  grammes,  is  dissolved  in  a  rather  con¬ 
siderable  quantity  of  water,  and  the  carbonate  estimated 
by  a  standard  solution  of  sulphuric  acid,  carefully  avoid¬ 
ing  an  excess.  To  hit  the  exact  point  of  saturation, 
I  soak  a  piece,  of  good  litmus-paper  in  the  solution 
after  the  addition  of  each  quantity  of  acid  from  the 
burette,,  and  on  drying  it  the  exact  state  of  the  solution 
is  perceived.  I  may  here  remark  that  most  of  the 
litmus-paper  that  is  bought  is  not  delicate  enough  for 
this  kind  of  work,  as  it  generally  contains  some  trace  of 
alkali.  A.  convenient  indicator  of  this  point  of  satura¬ 
tion  in  this  case  will  be  found  in  a  solution  of  starch 
and  iodide  of  potassium  contained  in  a  test-tube  :  one 
drop  of  the  solution  of  nitrite  added  after  each  addition 
of  acid  will,  when  the  carbonate  is  all  decomposed,  strike 
a  blue  shade  on  falling  through  the  starch  solution.  After 
noting  the  amount  of  carbonate,  the  solution  is  in  a  fit 
position  for  the  estimation  of  the  nitrite  ;  the  remainder 
may  practically  be  noted  as  nitrate.  Three  grammes  of 
pure  bichromate  of  potassium  for  every  two  grammes  of 
nitrite  taken  are  dissolved  with  a  little  -water  in  a  flask 
fitted. with  a  well-ground  stopper;  an  excess  of  sulphuric 
acid  is  then  added,  and  the  flask  is  placed  in  a  vessel 
containing  a  mixture  of  sulphate  of  sodium  and  hydro¬ 
chloric  acid.  The  solution  of  the  nitrite  may  be  placed 
also  in  the  same  freezing  bath  for  a  few  minutes  pre¬ 
viously  to  being  poured  on  the  surface  of  the  chromic 
acid  without  mixing;  the  stopper  is  then  inserted, 
the  flask  taken  out  of  the  freezing  mixture,  inverted, 
and  left  to  regain  the  ordinary  temperature  of  the  room ; 
in  the  course  of  half  an  hour  or  an  hour  the  flask  will 
contain  a  mixture  of  chromic  acid  and  chromic  salt,  the 
chromic  oxide  representing  the  nitrite  in  the  sample. 
But  here,  again,  in  precipitating  the  chromic  oxide  a 
precaution  is  necessary.  If  there  is  any  considerable 
excess  of  chromic  acid  left,  which  is  generally  the  ease 
when  examining  commercial-  samples,  the  ordinary 
method  of  precipitating  with  ammonia  would  not  do,  as 
a  brown  precipitate  of  a  peroxide  of  chromium  (chro¬ 
mate  of  chromium  ?)  not  decomposable  by  ammonia  is 
thrown  down,  although  the  substance  is  instantly  de¬ 
composed,  upon  boiling,  by  a  solution  of  potash  into 
chromic  oxide  and  chromic  acid.  It  is  therefore  neces- 
saiy  to  neaily  neutralise  with  potash,  and  finish  off 
with  a  few  drops  of  ammonia,  and  boil  until  all  trace  of 
the  latter  substance  is  gone;  but  if  accidentally  to 


much  potash  is  added,  a  few  drops  of  chloride  of  ammo¬ 
nium  and  a  boiling  for  a  few  minutes  will  rectify  the 
mistake.  If  the  manipulation  has  been  correctly  per¬ 
formed,  it  will  be  indicated  by  the  colour.  The  dark- 
brown  colour  instantly  disappears  on  boiling,  the  preci¬ 
pitate  obtaining  the  bright  green  of  chromic  oxide, 
whilst  the  solution  becomes  a  bright  yellow. 

The  chromic  oxide  is  washed,  but  for  accurate  results 
the  hydrated  chromic  oxide  retains  the  chloride  of  potas¬ 
sium  too  tenaciously  to  ignite  and  weigh  directly.  It  is 
better  to  re-dissolve  the  washed  hydrated  chromic  oxide 
in  diluted  hydrochloric  acid,  and  to  re-precipitate  with 
ammonia  in  the  usual  manner.  This  gives  the  most 
exact  results ;  but  there  are  quicker  methods.  Thus,  the 
hydrated  chromic  oxide  might  be  washed  and  converted 
into  chromic  acid  by  Chancel’s  method  (by  peroxide  of 
lead)  and  estimated  volumetrically. 

Chromic  oxide  found  x  1*3 54.  =  nitrite  of  sodium. 

•  .  •  4Cr203  +  3N203  =  3N205  +  2Cr403. 

The  second  process  is  based  upon  the  first,  that  both 
nitrites  and  nitrates  of  the  alkalies  are  converted  into 
chloride,  upon  ignition  with  chloride  of  ammonium. 

Pure  nitrite  of  sodium  gives  84.78  per  cent,  of  chloride 
of  sodium,  whilst  nitrate  of  sodium  only  gives  68-82. 
From  these  data,  it  is  therefore  easy  to  calculate  the  per¬ 
centage,  as  anything  under  8478  indicates  the  presence 
of  nitrate. 

It  must  be  borne  in  mind  that  if  the  specimen  contains 
carbonate,  this  would  give  the  percentage  of  nitrite  too 
high.  As  100  parts  of  carbonate  would  give  11077  parts 
of  chloride  of  sodium  after  ignition,  therefore  it  will  be 
necessary  to  deduct  an  equivalent  quantity  of  chloride 
of  sodium  from  the  results  before  calculating  them.  A 
weighed  quantity  of  the  nitrite  is  intimately  mixed  with 
powdered  chloride  of  ammonium,  and  introduced  into  a 
platinum  crucible ;  a  gentle  heat  is  applied,  until  the 
whole  of  the  excess  of  sal  ammoniac  and  other  gaseous 
bodies  are  volatilised.  The  residue  is  dissolved  in  water, 
and  the  chloride  of  sodium  estimated  volumetrically  with 
a  silver  solution. 

After  a  deduction  for  any  carbonate  of  sodium  present, 
the  calculation  may  be  made  thus  : — • 

(NaCl  —  68-82)  +  100  __ 

- 7 - 

15-96 

x  being  the  percentage  of  nitrite  of  sodium.  The  chlo¬ 
ride  of  sodium  left,  minus  the  percentage  of  nitrate, 
divided  by  the  difference  (15*96),  will  give  the  percentage 
of  nitrite,  or  vice  versa  : — 

(84-78  —NaCl)  ■+■  1 00 _ 

- 7 - xy 

15*96 

x  being  in  this  case  nitrate  of  sodium,  nitrate  of  am¬ 
monium  in  solution  is  resolved  on  boiling  into  nitrogen 
and  water.  The  applicability  of  this  phenomenon  to 
the  estimation  of  nitrites  will  form  the  subject  of  a 
future  communication. 

Many  of  the  numerous^  experiments  necessarily  per¬ 
formed  in  connexion  with  this  paper  were  made  by  my 
late  assistant,  Mr.  Arthur  Cranwill,  to  whom  I  take  this 
opportunity  of  tendering  my  thanks. 


On  the  Constitution  of  the  Acids  belonging  to  the  Acetic , 
Lactic ,  and  Acrylic  Series,*  by  Professor  Frankland. 

In  conjunction  with  Mr.  Duppa,  the  author  had  for 
some  time  past  been  engaged  in  investigating  syntheti¬ 
cally  the  constitution  of  the  acids  belonging  to  the 

*  Read  before  the  British  Association  Birmingham  meeting, 
Section  B. 
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acetic,  lactic,  and  acrylic  series.-  They  had  succeeded  in 
building  up  the  higher  members  of  the  acetic  series  from 
acetic  acid  itself,  by  the  substitution  of  hydrogen  in  that 
acid  atom  for  atom,  by  the  alcohol  radicals,  methyl, 
ethyl,  &c.  Numerous  new  members  of  the  lactic  series 
had  been  in  like  manner  constructed  from  oxalic  acid 
by  the  substitution  of  one  atom  of  oxygen  (O  =  16)  by 
two  atoms  of  the  alcohol  radicals,  whilst  several  mem¬ 
bers  of  the  acrylic  series  had  been  produced  from  the 
lactic  series  by  the  abstraction  of  an  atom  of  water  from 
the  latter. 

.  These  investigations  had  led  to  the  following  conclu¬ 
sions  : — 


1.  The  acids  of  all  three  series  are  constructed  upon 
the  radical  type.  They  are  all  double  radicals,  composed 
of  a  chlorous  and  a  basylous  constituent. 

2.  The  chlorous  constituent  is  the  same  in  all,  and 
consists  of  an  atom  of  methyl,  in  which  two  atoms  of 
hydrogen  are  replaced  by  one  of  oxygen,  and  the  remain¬ 
ing  atom  by  hydroxyl, 

c/°" 

^  t  OH 


It  is.  this  chlorous  constituent  which  determines  the 
basicity  of  these  acids. 

3.  The  basylous  constituent  is  variable,  both  homolo¬ 
gously  and  heterologously.  Its  homologous  variation 
produces  the  different  members  of  each  series :  thus  in 


the  acetic  series  we  have  : — 
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Acetic  Acid. 

Propionic  Acid. 

Butyric  Acid. 

Its  heterologous  variation,  on  the  other  hand,  gives  rise 
to  different  series  of  acids,  of  which  the  acetic,  lactic, 
and  acrylic  are  examples.  In  the  acetic  series  the  basy¬ 
lous  constituent  is  always  an  alcohol  radical  derived 
from  methyl  (except  in  formic  acid,  where  it  is  hydro¬ 
gen).  In  the  lactic  series  it  is  an  alcohol  radical  derived 
from  methyl,  in  which  one  of  the  typical  atoms  of  hy¬ 
drogen  is  replaced  by  hydroxyl  (OH);  whilst  in  the 
acrylic  series  it  is  a  similar  alcohol  radical,  in  which  two 
of  the  typical  atoms  of  hydrogen  are  replaced  by  a  dia¬ 
tomic  member  of  the  olefiant  gas  family.  The  relations 
of  these  three  series  of  acids  to  each  other  and  to  methyl 
may  therefore  be  thus  simply  expressed  : — 


Acetic  Series.  Lactic  Series. 
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After  the  paper  of  which  the  foregoing  is  an  abstract 
had  been  read,  Dr.  Hofmann,  who  temporarily  occupied 
the  chair,  made  the  following  observations  : — 

He  sincerely  regretted  that  in  the  temporary  absence 
of  their  eloquent  president  it  devolved  upon  him  to 
address  them  on  the  memorable  occasion  of  Dr.  Frank- 
land’s  communication.  He  congratulated  the  meeting 
on  the  privilege  they  had  enjoyed  in  listening  to  a 
resume  of  a  series  of  inquiries,  which  in  his  opinion 
would  form  an  era  in  the  history  of  organic  chemistry. 
For  many  years  one  of  the  leading  aspirations  of  philo¬ 
sophers,  working  in  the  field  of  organic  chemistry,  had 
been  the  elucidation  of  the  internal  constitutions  of  the 
endless  variety  of  carbon  compounds,  but  he  thought 


that  in  future  times  the  important  researches  performed 
by  Drs.  Frankland  and  Duppa  on  the  synthesis  of 
organic  acids  would  be  looked  upon  as  the  true  founda¬ 
tion  of  what  might  be  termed  the  anatomy  of  organic 
chemistry.  These  researches,  of  which  an  admirably 
lucid  account  had  been  laid  before  them  by  Dr.  Frank¬ 
land,  had  produced  a  profound  impression  upon  che¬ 
mists.  He  had  lately  travelled  leisurely  from  Berlin  to 
Birmingham,  visiting  all  the  universities  and  schools 
that  lay  on  his  way.  Wherever  he  came  the  first  ques¬ 
tion  of  his  chemical  friends  was  invariably,  Have  you 
heard  of  the  recent  experiments  of  Frankland  and 
Duppa  ?  As  a  remarkable  feature  of  these  experiments 
he  must  mention  that  there  was  scarcely  a  chemist 
who  had  not,  at  one  time  or  another  of  his  scientific 
career,  endeavoured  to  produce  ethylaeetic  acid.  The 
formation  of  this  compound,  which  hitherto  had  been 
nothing  more  than  a  pleasant  chemical  dream,  had  at 
last  been  realised  by  a  reaction  which  in  beauty,  sim¬ 
plicity,  and  generality  could  not  be  easily  surpassed. 


The  Reciprocal  Action  of  Glycerine  and  Oxalic  Acid  ; 
application  to  the  Industrial  Preparation  of  Concen¬ 
trated  and  Monohydrated  Formic  Acid ,  by  M. 
Lorin.* 

Formic  acid  may  be  obtained  by  the  splitting  up  of 
oxalic  acid  under  the  influence  of  glycerine.  The  pre¬ 
paration  by  this  reaction  is  regular,  provided  water  be 
added  to  the  mixture  so  as  to  determine  the  separation 
of  the  dissolved  formic  acid,  which  is  retained  to  about 
2000,  and  finally  decomposes  into  water  and  carbonic 
oxide.  Procured  in  this  way,  the  acid  contains  from  4 
to  5  per  cent,  of  real  formic  acid. 

JR  Industrial  Preparation  of  Formic  Acid  at 
50  Centicmes. — The  mixture  of  ordinary  oxalic  acid 
with  dehydrated  or  commercial  glycerine  is  heated  in  a 
retort.  At  750  the  reaction  will  commence,  and  will  be 
in  full  activity  at  90°.  Simultaneously  with  the  disen¬ 
gagement  of  carbonic  acid,  an  aqueous  liquid  passes, 
charged  with  formic  acid.  By  the  addition  of  a  fresh 
quantity  of  oxalic  acid — added  some  time  after  the  car¬ 
bonic  acid  has  ceased  to  be  disengaged,  the  decomposition 
immediately  recommences ;  a  liquid  again  passes  still 
richer  in  formic  acid  ;  and  by  successive  additions  of 
oxalic  acid,  the  richness  in  formic  acid,  of  the  liquid  ob¬ 
tained  during  this  series  of  reactions,  is  always  on  the 
increase,  until  it  reaches  a  limit  which  is  precisely  that 
which  crystallised  oxalic  acid  should  give.  The  equa¬ 
tion — 

C4H208.4H0  =  C2H204  +  4HO  +  C204 
shows  that  126  grammes  of  oxalic  acid  furnish  82 
grammes  of  aqueous  formic  acid,  which  ought  to  contain, 
and,  in  fact,  does  contain,  56  per  cent,  of  true  formic 
acid.  The  existence  of  this  limit  is  the  result  of  the 
repeated  and  successive  combination  of  the  formic  acid, 
held  back  by  the  glycerine,  with  this  polyatomic  alcohol, 
— a  combination  rendered  especially  evident  by  the  fact 
that  the  quantity  of  water  eliminated  from  the  glycerine 
is  equivalent  to  the  quantity  of  formic  acid  fixed  in  each 
of  the  successive  phases  of  the  reaction. 

In  one  series  of  experiments  the  aqueous  formic  acid 
from  each  kilogramme  of  oxalic  acid,  added  in  portions 
of  250  grammes,  titrated  24,  44,  53  ;  in  a  second  series, 
17,  33,41,46,  50,  and  51*5;  the  standard  was  raised 
more  rapidly  at  the  commencement  of  the  operation. 
The  excess  'of  water,  shown  by  these  experiments  to 
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exist  in  the  first  products,  appears,  then,  to  he  the  result 
of  the  formation  of  a  compound  of  glycerine  and  formic 
acid,  the  acid  being  regularly  produced  only  after  this 
compound  has  ceased  to  be  formed.  The  limit  of  satu¬ 
ration  has  been  found  to  correspond  to  70  centiemes  of 
the  quantity  of  formic  acid  which  would  have  been 
necessary  to  saturate  the  glycerine,  giving  a  mono- 
formine. 

This  method  of  preparing  formic  acid  of  56  per  cent, 
is  so  continuous  and  regular  that  it  is  one  of  the  easiest 
of  chemical  operations.  No  attention  need  be  paid  to  the 
temperature,  the  disengagement  of  carbonic  acid  form¬ 
ing  the  initial  and  final  phases  of  the  operation.  Start¬ 
ing  with  1  kilogramme  of  gl}7cerine,  and  by  successively 
adding  250  grammes  of  oxalic  acid,  we  obtain,  for  each 
kilogramme  of  acid  added  at  one  time,  650  grammes  of 
formic  acid  at  56  per  cent.  It  is  moreover  evident  that 
under  these  conditions  an  equal  weight  of  formic  acid  at 
25  per  cent,  costs  no  more  than  the  oxalic  acid  which 
has  served  to  produce  it ;  for  by  the  addition  of  water, 
forming  a  litre  of  each  quantity  of  formic  acid  collected 
in  the  second  series  of  experiments,  I  obtained  the  stan¬ 
dards  2i,  26,  31,  33,  34.  The  glycerine  being  saturated, 

1  kilogramme  of  oxalic  acid  furnished  1*5  kilog.  of  formic 
acid,  at  25.  The  operation  may  be  prolonged  to  any 
extent,  and  if  after  being  used  a  long  time  it  is  found 
iiecessary  to  change  the  glycerine,  it  will  be  on  account 
of  the  impossibility  of  avoiding  the  almost  Imperceptible 
losses,  and  of  the  presence  of  impurities  in  the  oxalic 
acid.  I  have,  however,  used  the  same  glycerine  for 
several  months,  the  operations  continuing  incessantly 
night  and  day. 

SI.  formic  Acid  at  Centiemes. — By  making 

dehydrated  oxalic  acid  act  on  saturated  glycerine,  I 
obtain  formic  acid  at  an  average  standard  of  75.  The 
heat,  however,  requires  very  careful  management  to 
avoid  frothing.  The  decomposition  of  oxalic  acid  com¬ 
mences  at  500. 

III.  Monobydrated  ami  CrystallisalUle  Formic 
JLcitf. —  Monohydrated  formic  acid  has  hitherto  been 
obtained  by  decomposing  formiate  of  lead  by  sulphuretted 
hydrogen,  a  long  and  difficult  operation,  which  in  un¬ 
practised  hands  is  rarely  successful.  I  have,  in  the 
first  place,  substituted  formiate  of  copper,  comparatively 
a  very  soluble  salt,  for  formiate  of  lead,  it  being  more 
easily  crystallised,  dehydrated,  and  decomposed  by  sul¬ 
phuretted  hydrogen,  and  giving  the  theoretical  quantity 
of  formic  acid.  This  is  probably  not  the  only  case  in 
which  salt  of  copper  would  be  preferable  to  salt  of  lead 
for  the  preparation  of  organic  acids.  It  occurred  to  me, 
however,  that  the  25  per  cent,  of  water  might  be  elimi¬ 
nated  from  the  75  per  cent,  acid  by  the  use  of  anhydrous 
oxalic  acid.  On  making  this  acid  react  at  70°  on  formic 
acid,  the  temperature  rises,  the  mixture  becomes  liquid 
when  carefully  heated,  and  when  left  to  stand  it  crystal¬ 
lises;  by  decanting  and  distilling  to  separate  the  dissolved 
oxalic  acid,  formic  acid,  at  a  standard  of  about  100  is 
obtained,  which,  by  a  proper  lowering  of  the  temperature, 
gives  crystallisable  formic  acid. 

IV.  Various  Experiments,  —  In  the  course  of 

these  researches  I  have  observed  the  following  facts  : 
—  1.  That  of  all  the  formiates,  formiate  of  copper 
alone  when  decomposed  by  heat,  gives  formic  acid  of 
only  a  certain  degree  of  concentration — 82.  2.  W  'hat-  I 

ever  precautions  I  have  taken,  I  have  rarely  obtained  ! 
acids  at  70  by  the  action  of  sulphuric  acid  on  for¬ 
miates,  and  those  always  in  relatively  small  quantities. 
With  biformiate  I  have  been  not  more  successful.  3. 
The  splitting  up  of  ordinary  or  dehydrated  oxalic 


acid  under  the  influence  of  acetic  and  formic  acids> 
may  be  utilised  in  the  preparation  of  formic  acid,  4. 
Dehydrated  oxalic  acid,  submitted  to  the  moderate 
action  of  heat,  furnished  in  one  experiment  a  consider¬ 
able  quantity  of  formic  acid  at  550.  5.  From  a  theo¬ 

retical  point  of  view  the  use  of  sulphuric  acid  as  an 
absorbent  of  aqueous  vapour,  is  of  some  interest.  I 
have  operated  on  formic  acid  at  57*5  in  the  months 
of  November  and  December,  at  the  ordinary  tempe¬ 
rature  of  the  laboratory ;  by  once  in  every  three 
days  weighing  and  taking  the  standard,  always  at  the 
same  hour,  I  was  enabled  carefully  to  follow  the 
phenomenon.  Water  is  always  absorbed  more  rapidly 
than  the  acid,  and  the  standard  rises  to  63 ;  the  relation 
between  the  acid  and  water  converges,  and  remains  at 
about  the  limit  1*7.  This  relation,  which  differs  a  little 
from  =  1*704,  seems  to  indicate,  under  these  condi¬ 
tions,  the  existence  of  a  hydrate  of  formic  acid,  corre¬ 
sponding  to  the  formula — 

c2h2o4.3ho 

Renewing  the  boiled  sulphuric  does  not  sensibly  alter 
this  relation.  6.  The  easier  preparation  of  formamide, 
and  especially  that  of  pure  carbonic  oxide  by  formic  and 
sulphuric  acids,  is  another  result  of  these  researches. 


TECHNICAL  CHEMISTRY. 


On  the  Results  of  Agricultural  Experiments  in  1864, 
by  Dr.  Stevenson  Macadam. 

The  experiments  now  referred  to  were  undertaken  at 
the  author’s  suggestion  by  agriculturists  in  Roxburgh¬ 
shire,  and  they  form  one  of  the  first  series  of  field  experi¬ 
ments  undertaken  in  a  systematic  manner  in  Scotland. 
Twelve  different  manurial  mixtures  were  used  in  the 
trials,  and  formed  a  set  of  experiments,  whilst  ten 
farmers  made  arrangements  for  carrying  out  the  experi¬ 
ments  in  the  field.  The  manurial  mixtures  employed 
consisted  of  Peruvian  guano,  phosphatic  guano,  phospho- 
guano,  bone  ash,  superphosphate,  guano  superphosphate, 
sulphate  of  ammonia,  and  ground  bones,  taken  singly  or 
mingled  together  in  definite  proportions.  The  manures 
were  analysed  so  as  to  be  certain  of  their  exact  composi¬ 
tion.  In  each  set  of  experiments  the  various  operations 
were  conducted  on  the  same  day  with  the  plots  of 
ground  allotted  to  each  manure.  The  soils  on  which 
the  experiments  were  made  were  in  part  of  a  heavy 
nature,  and  in  other  part  of  a  light  character — the  pro¬ 
portion  of  each  being  equal.  Each  experiment  was  con¬ 
ducted  on  a  quarter  of  an  acre,  and  the  twelve  experi¬ 
ments  consequently  required  three  acres  on  each  farm. 
The  crop  was  turnips,  and  the  yield  of  produce  was 
weighed  on  the  field.  The  results  obtained  were 
various  on  the  different  farms,  as  the  manures  which 
gave  the  largest  return  on  one  farm  did  not  yield  the 
largest  crop  on  another,  These  variations  are  to  be 
expected  in  all  field  experiments,  and  are  due  to  the 
special  circumstances  or  conditions  of  each  field  where 
the  trials  are  made.  Where  only  one  set  of  experiments 
are  conducted  on  a  single  farm,  the  local  influences  may 
materially  affect  the  results  ;  but  where,  as  in  the  pre¬ 
sent  case,  the  field  operations  are  conducted  on  ten 
farms,  and  the  mean  produce  of  the  ten  trials  is  obtained, 
then  the  disturbing  influences  of  one  farm  are  counter¬ 
acted  or  practically  neutralised  by  those  of  the  other 
farms.  Taking  the  mean  produce  from  the  ten  trials, 
calculated  to  the  same  money  xalue  for  each  of  the 
manures,  the  greatest  return  of  crop  was  yielded  by  the 
dissolved  phosphatic  guano,  followed  closely  by  the 
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Peruvian  guano.  Indeed,  the  difference  in  the  produce 
obtained  from  the  plots  treated  with  these  manures  was 
so  slight — only  19  lbs.  to  the  acre — that  they  may  be 
regarded  as  having  yielded  the  same  results.  In  refer¬ 
ring  to  these  experiments,  it  must  be  remembered  that 
the  season  of  1864  was  exceptionally  dry,  though  the 
drought  was  not  so  great  in  Scotland  as  it  was  in 
England.  The  results  obtained,  however,  are  valuable 
as  representing  the  produce  obtainable  in  a  dry  season, 
and  as  a  similar  series  of  field  experiments  are  being 
made  this  year  in  the  same  district,  an  opportunity  will 
be  obtained  for  contrasting  the  results  for  both  years. 
— Abstract  of  Paper  read  at  the  British  Association 
Meeting. 


On  the  Possibility  of  Manufacturing  Neroli  in  the 
British  Colonies,*  by  Dr.  J.  E.  De  Vrij. 

When  on  my  way  to  Java  in  the  month  of  October, 
1857,  I  passed  through  the  South  of  France,  my  atten¬ 
tion  was  fixed  by  the  large  number  of  orange  trees  cul¬ 
tivated  in  the  neighbourhood  of  Cannes,  Grasse,  &c.,  for 
the  purpose  of  manufacturing  neroli,  which  fragrant 
essence  is  exported  from  the  southern  parts  of  France, 
and  from  Italy,  to  England  and  other  northern  countries. 
The  high  price  of  this  essence  induced  me  to  inquire  if 
it  would  not  be  possible  to  manufacture  it  in  the  colony 
where  I  was  going  to  reside  for  some  years. 

A  few  months  after  my  arrival  in  Java  I  fortunately 
had  the  opportunity  of  putting  my  idea  into  practice. 
In  Bandoug,  the  town  where  I  lived,  which  is  situate  at 
an  elevation  of  about  2300  feet  above  the  level  of  the 
sea,  I  was  struck  in  the  months  of  October  and  Novem¬ 
ber  by  the  fragrant  smell  of  orange  flowers,  which  per¬ 
fumed  the  whole  neighbourhood.  Upon  inquiring  the 
cause  I  found  there  existed  in  that  part  many  thousand 
shaddock  trees  ( Citrus  decumana )  whose  flowers  were 
the  cause  of  the  fragrance.  This  fact  appeared  very 
curious  to  me,  for  although  the  fruit  of  the  good  kind  of 
shaddock  is  one  of  the  most  delicious  fruits  in  the 
tropics,  this  is  only  true  when  the  tree  is  grown  in  very 
warm  localities,  as  in  the  neighbourhood  of  Batavia, 
situate  almost  at  the  level  of  the  sea  in  about  69  South 
latitude. 

In  higher  localities  like  that  of  Bandoug,  where  the 
average  temperature  is  much  lower  than  in  Batavia,  the 
fruit  of  the  shaddock  has  only  the  size  of  an  ordinary 
orange,  and  is  not  eatable.  As  the  many  thousand 
shaddock  trees  growingin  the  neighbourhood  of  Bandoug 
were  therefore  almost  useless,  I  thought  it  interesting  to 
make  some  experiments  on  the  preparation  of  the 
essence  of  shaddock  flowers.  This  seemed  the  more  in¬ 
teresting  to  me  as  I  found  the  shaddock  tree  growing 
at  an  elevation  of  about  4000  feet,  producing  an  abund¬ 
ance  of  flowers.  The  fact  that  I  once  collected  from  one 
tree  in  my  garden  not  less  than  200  lbs.  weight  of 
flowers  proves  the  abundance  of  flowers  that  may  be 
obtained  under  happy  circumstances. 

I  must  mention  that  the  wood  of  the  tree  is  very  hard, 
and  acquires  a  beautiful  yellow  colour  ;  it  may  also  prove 
to  be  of  some  value. 

After  a  great  many  distillations  of  several  hundred¬ 
weights  of  fresh  flowers,  the  result  was  that  the  average 
quantity  of  essence  yielded  by  1000  lbs.  weight  of  fresh 
flowers  was  1  lb. 

Having  ascertained  the  amount  of  product,  the  follow¬ 
ing  question  arises : —  Is  the  essence  obtained  by  me 
from  th e  petala  of  the  shaddock  trees  identical  with  the 
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essence  of  orange  flowers  called  neroli  ?  The  result  of 
my  experiments  in  this  direction  was,  that  the  two 
essences  are  really  identical,  which  conclusion  was  after¬ 
wards  confirmed  upon  my  return  to  Europe,  by  the 
principal  manufacturers  of  perfumes,  whom  I  consulted 
on  this  subject,  and  who  declared  the  essence  of  shad¬ 
dock  flowers  prepared  by  me  to  be  identical  with  first- 
rate  quality  of  neroli. 

Another  question  of  importance  also  atises: — Would 
the  manufacture  of  neroli  in  the  tropical  countries  pay  ? 
This  can  onlj'  be  answered  by  practical  experience.  In 
Java,  where  I  made  my  experiments,  the  local  circum¬ 
stances  are  such  that  the  manufacture  would  certainly  pay. 

But  besides  the  neroli  obtained  by  distillation  of  the 
flowers,  there  remains  in  the  still  after  the  distillation  a 
substance  which  deserves  attention  if  ever  my  plan  of 
preparing  neroli  in  the  tropical  colonies  should  be  carried 
out.  If  the  residue  in  the  still  is  thrown,  yet  boiling, 
upon  a  cloth,  the  clear  yellowish  liquid  which  passes 
through  the  cloth  deposits  after  a  few  days  a  large 
amount  of  yellow  crystals.  My  experiments  with  these 
crystals  have  proved  that  they  are  identical  with  the 
substance  discovered  in  1828  by  Lebreton  in  unripe 
bitter  oranges,  and  called  by  him  “  hesperidine.”  This 
hesperidine,  which  I  find  very  widely  spread  in  the 
genus  Citrus,  is  the  pure,  bitter  substance  contained  also 
in  orange  peels.  As  this  hesperidine  is  a  pure  and  quite 
innocent  bitter  substance,  which  can  be  obtained  easily, 
and  in  tolerably  large  quantities,  from  shaddock  flowers, 
it  deserves,  perhaps,  attention  as  a  substitute  for  hops. 


The  Composition  of  Esparto  Fibre,  or  Spanish  Grass, 
and  its  Employment  in  the  Manufacture  of  Paper,  f 
by  Dr.  Stevenson  Macadam. 

During  the  last  three  years  large  quantities  of  a  grass 
have  been  obtained  from  Spain,  and  been  employed  in 
this  country  in  the  manufacture  of  paper.  It  is  collected 
from  lands  which  are,  comparatively  speaking,  waste, 
and,  when  delivered  in  Great  Britain,  costs  about  5/.  xos. 
to  6l.  per  ton.  The  recent  high  price  of  rags  necessarily 
caused  a  demand  for  esparto  fibre  as  a  substitute  for  rags 
in  the  manufacture  of  paper ;  and,  should  the  demand 
continue,  other  countries  than  Spain — such  as  Barbary, 
which  are  known  to  yield  the  same  grass— will  no  doubt 
contribute  largely  to  the  supply  of  the  raw  material. 
The  chemical  composition  of  an  average  supply  of 
esparto  fibre  is  as  follows : — 


Moisture  .... 

.  9*62 

Oil  ..... 

.  1*23 

Albuminous  compounds  . 

5'46 

Ligneous  fibre  . 

.  56-28 

Starch,  gum,  and  sugar 

.  22-37 

Ash  ..... 

5*°4 

IOO’OO 

In  the  manufacture  of  esparto  fibre  into  paper,  the 
material  is  first  carefully  examined  and  cleaned, 
and  is  then  subjected  to  the  action  of  a  solution  of 
caustic  soda.  The  proportion  of  soda  employed  is  one- 
eighth  of  the  weight  of  the  grass,  being  14  lbs.  of  caustic 
soda  to  the  cwt.  of  fibre,  or  cwt.to  the  ton.  The  general 
size  of  boilers  contains  12  cwt.  of  fibre,  to  which  are 
added  between  800  and  900  gallons  of  water,  and  cwt. 
or  154  lbs.  of  caustic  soda.  The  boilers  are  either  close 
or  open,  and  the  boiling  process  is  carried  on  for  six  or 
eight  hours,  during  which  time  the  soda  dissolves  away 
from  the  fibre  the  albuminous  compounds,  oil,  resin,  and 
silica;  whilst  the  starch  and  gum  are  also  abstracted, 
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and  the  ligneous  fibre  is  left  as  a  soft  and  pliable  material 
of  a  brown  colour.  After  washing  with  abundance  of 
water  the  fibre  is  worked  up  into  paper  in  a  manner 
similar  to  that  followed  in  the  case  of  rags,  only  a  little 
more  bleaching  powder  is  required.  The  fibre,  however, 
is  rather  short  in  nature,  and  hence  paper  entirely  made 
of  it  is  extremely  liable  to  tear.  It  is  customary,  there¬ 
fore,  to  give  strength  to  the  paper  by  mixing  the  pulp 
from  the  esparto  fibre  with  the  pulp  from  the  rags,  and 
a  common  proportion  is  equal  parts  of  the  esparto  and 
rag  pulps.  The  *  paper  manufactured  from  the  Spanish 
grass,  and  more  or  less  rags,  is  largely  employed  as  a 
printing  paper,  and  the  majority  of  the  Scotch  news¬ 
papers  are  now  printed  on  the  mixed  fibre  and  rag  paper. 
The  liquid  obtained  from  the  boilers  where  the  original 
esparto  fibre  is  acted  upon  by  caustic  soda  is  a  dark 
brown  coloured  liquid,  which  still  retains  one-third  of 
its  original  soda  as  caustic.  Attempts  which  have  been 
made  to  employ  this  liquid  over  again,  with  the  addition 
of  more  soda,  have  shown  the  impracticability  of  getting 
the  whole  of  the  soda  to  act.  Indeed,  in  using  the  pro¬ 
portions  stated  previously— viz.,  14  lbs.  of  caustic  soda 
to  the  cwt.  of  fibre,  or  in  a  boiler  i£  cwt.  of  soda  to  the 
1 2  cwt.  of  fibre,  only  1  cwt.  of  soda  is  taken  up  and 
neutralised,  and  the  remaining  £  cwt.  is  left  as  caustic. 
Trials  which  have  been  made  to  use  only  the  1  cwt.  of 
soda  in  the  boilers  have  not  been  successful.  The  spent 
soda  liquor  necessarily  contains  much  organic  matter  in 
solution,  and  being  of  a  caustic  nature,  it  possesses  pro¬ 
perties  which  render  it  pernicious  and  destructive  to  fish 
when  it  is  run  directly  into  a  fishing  stream.  Even  when 
diluted  with  water  to  the  extent  of  many  times  its  own 
volume,  the  liquid  possesses  the  power  of  killing  fish 
within  a  few  hours.  The  large  quantity  of  water  re¬ 
quired  in  paper  manufactories  necessitates  that  they  be 
placed  on  the  banks  of  streams ;  and  whilst  the  destruc¬ 
tion  of  trout  may  be  a  matter  of  little  moment,  yet  the 
discharge  of  much  spent  soda  liquor  into  a  salmon  stream 
is  of  much  individual  and  national  importance,  tending 
as  it  does  to  foul  the  water  and  diminish  the  proportion 
of  oxygen  gas  dissolved  therein,  besides  conferring  more 
or  less  caustic  properties  upon  the  water.  Several 
instances  have  occurred  in  Scotland  of  the  destruction 
of  salmon  and  salmon  fry  in  this  manner,  and  even 
where  direct  poisoning  might  not  be  traced,  yet  it  is 
undoubted  that  such  discharges  and  the  consequent 
fouling  of  the  stream  must  tend  to  deteriorate  the  health 
of  the  fish,  diminish  their  growth,  or  probably  drive  the 
fish  from  the  stream.  Two  plans  have  been  suggested 
and  put  in  operation  for  the  arrestment  more  or  less 
completely  of  the  soda  liquor.  The  first  method  is  the 
boiling  down  of  the  ley,  heating  the  residue  with  car¬ 
bonaceous  matter,  such  as  fine  coal  or  sawdust,  and  the 
recovery  of  the  soda  from  the  calcined  mass ;  and  the 
second  process  is  the  reception  of  the  liquor  in  large 
open  tanks  cr  cesspools,  where  the  liquor  may  percolate 
through  a  sandy  and  gravelly  soil.  Both  plans  have 
been  carried  into  practice,  and  have  been  successful. 
These  are  some  of  the  principal  points  connected  with 
the  employment  of  esparto  fibre  or  Spanish  grass  as  a 
substitute  for  rags  in  the  manufacture  of  paper,  and  as 
the  fibre  is  obtained  comparatively  cheap  and  yields  one 
half  of  its  weight  of  paper,  the  manufacturers  regard 
this  grass  as  a  great  boon. 


Polytechnic  institution _ The  evening 

chemistry  class  conducted  by  Professor  Pepper  and  Mr.  T. 
Coles,  in  connection  w  th  the  Science  and  Art  Department! 
will  commence  on  Oct(  :eri7  at  8  p.m. 


Chemical  Researches  on  Hydraulic  Cements, 
by  M.  E.  Fremy. 

The  admirable  studies  of  Vicat  on  hydraulic  cements 
have  placed  bejrnnd  doubt  the  fundamental  fact  that  the 
hydraulicity  of  a  cement  is  owing  to  the  compound 
which  is  formed  when  limestone  is  calcined  with  clay. 
In  the  reaction  of  lime  upon  clay  what  bodies  are 
formed,  and  to  which  is  the  hydraulicity  of  cements 
attributable  ?  It  must  be  remembered  that  this  theore¬ 
tical  question  is  not  yet  completely  solved,  and  that  this 
uncertainty  constitutes  perhaps  one  of  the  causes  of  the 
difficulties  which  sometimes  occur  in  the  manufacture 
and  employment  of  hydraulic  cements. 

In  order  to  understand  the  causes  which  affect  the 
solidity  or  the  decomposition  of  hydraulic  cements  their 
true  constitution  must  first  be  known.  This  important 
point  I  have  principally  considered  in  the  following  in¬ 
vestigation. 

In  the  calcination  of  an  argillaceous  limestone,  Vicat 
admits  the  formation  of  a  double  silicate  of  alumina  and 
lime,  which,  by  becoming  hydrated,  causes  the  setting 
of  hydraulic  cements.  The  formation  of  a  silicate  gela- 
tinisable  by  acids,  which  is  found  in  the  calcined  cement, 
and  which  did  not  exist  in  the  limestone  before  calcina¬ 
tion,  appears  to  confirm  this  theory  of  Vicat’s. 

MM.  Bivot  and  Chatonay,  in  an  important  and 
admirable  work  on  cements,  admit  that  the  calcination 
of  an  argillaceous  limestone  produces  aluminate  of  lime, 
represented  by  the  following  formula  :  Al2033Ca0  ;  and 
silicate  of  lime  thus  represented, — SiC^CaO.  When 
placed  in  contact  with  water  these  two  salts  prSduce 
the  two  following  hydrates, — 

Al23CaO,6HO  Si03,3Ca0,6H0, 

which  produce  the  setting  of  the  cement.  According  to 
these  two  theories,  the  hydraulicity  of  the  cements  is 
owing  to  a  simple  phenomenon  of  hydration  which 
induces  the  setting  of  the  plaster. 

The  result  of  my  researches  serves  to  show  that  the 
setting  of  hydraulic  cements  in  water  is  attributable  to 
two  different  chemical  actions, —  1.  The  hydration  of 
aluminates  of  lime ;  2.  An  action  in  which  the  hydrate 
of  lime  combines  with  the  silicates.  According  to  one 
theory  the  calcareous  aluminates  and  silicates  found  in 
the  cements  exert  different  influences  at  the  moment  of 
the  setting;  the  former  became  hydrated,  the  latter 
combine  with  the  hydrate  of  lime. 

This  theory  of  the  hydraulicity  of  cements  is  founded 
on  experiments  instituted  for  the  purpose  of  studying 
the  properties  and  mutual  action  of  the  four  bodies, 
which,  according  to  MM.  Bivot  and  Chatonay,  consti¬ 
tute  hydraulic  cement.  These  four  bodies  are ; — 

1.  Silicate  of  lime. 

2.  Silicate  of  alumina  and  of  lime. 

3.  Aluminate  of  lime. 

4.  Caustic  lime. 

With  these  bodies  several  series  of  experiments  were 
undertaken,  the  principal  results  of  which  I  will  now  give. 

Silicates  of  Ume. — I  prepared  silicates  of  lime 
synthetically  by  every  possible  method  both  in  the  wet 
way  and  the  dry  way.  For  this  object  I  had  recourse  to 
the"  double  decomposition  of  a  soluble  silicate  by  a  salt  of 
lime,  to  the  reaction  of  hydrated  silica  upon  lime,  to  the 
calcination  at  different  temperatures  of  various  mixtures 
of  silica  and  lime.  I  thus  obtained  precipitated,  fritted, 
and  fused  silicates  of  lime.  These  salts,  reduced  to  an 
impalpable  powder  and  mixed  with  water,  produced 
pastes  which  slo  wly  dried  without  presenting  the  pheno¬ 
menon  of  setting. 
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I  think,  then,  I  am  warranted  in  saying  that  if  silicate 
of  lime  is  formed  in  the  calcination  of  an  argillaceous 
limestone,  the  setting  of  the  cement  cannot  be  attri¬ 
buted  to  the  hydration  of  this  salt. 

Double  Silicates  of  Alumina  and  of  lime. — In 
this  series  of  trials,  which,  like  the  preceding,  represents 
many  experiments,  I  combined?  silica  by  the  dry  way  in 
all  proportions,  not  merely  with  alumina  and  lime,  but 
to  the  alumino-calcareous  silicates  of  alkalies,  and  added 
magnesia  and  oxide  of  iron.  The  contact  of  these  mul¬ 
tiple  silicates  with  water  produced  the  same  result  as 
that  of  silicates  of  lime  with  water.  They  never  pro¬ 
duced  a  setting  to  be  compared  with  that  which  charac¬ 
terises  hydraulic  cements. 

The  hydration  of  the  double  silicate  of  alumina  and 
lime  which  may  be  formed  in  the  calcination  of  an 
argillaceous  limestone  is  not,  then,  the  cause  of  the 
solidification  of  the  water  in  hydraulic  cements. 

Aluminates  of  Lime. — I  have  carefully  studied  the 
properties  of  aluminates  of  lime,  the  importance  of 
which  in  the  setting  of  cements  has  been  shown,  and 
for  the  first  time,  by  MM.  Rivot  and  Chatonay.  I  have 
produced  aluminates  of  lime  by  calcining  mixtures  of 
alumina  and  lime  in  various  proportions  and  at  different 
temperatures.  To  avoid  sources  of  error  arising  from 
the  presence  of  foreign  matters,  the  alumina  employed 
in  my  experiments  was  pure,  and  produced  by  calcina¬ 
tion  from  ammonia  alum.  The  lime,  produced  by  calci¬ 
nation  of  Iceland  spar,  was  equally  pure.  The  lime 
produced  from  Iceland  spar  by  calcination  in  a  blast 
furnace  forms  a  crystalline  mass,  which  breaks  like 
marble. 

As  these  experiments  often  require  the  highest  tem¬ 
perature  producible  by  a  blast  furnace,  and  ordinary 
crucibles  cannot  resist  the  influence  of  the  lime  under 
these  circumstances,  I  employed  with  great  advantage 
black-lead  crucibles  in  the  preparation  of  aluminates  of 
lime.  Their  only  inconvenience  is,  they  allow  the  sul¬ 
phurous  vapours  of  the  combustible  to  pass,  which  pro¬ 
duce  traces  of  crystallised  sulphide  of  calcium  on  the 
surface  of  the  aluminates.  In  this  calcination  the 
influence  of  the  sulphur  may  be  avoided  by  using  a 
double  crucible  of  carbon  and  by  placing  powdered  lime 
between  the  two  walls  of  the  crucibles. 

In  this  study  of  aluminates  of  lime,  I  first  observed  a 
very  curious  fact  — namely,  that  alumina  is  an  excellent 
flux  for  lime,  which  even  acts  upon  this  base  more 
strongly  than  silica.  Operating  with  various  propor¬ 
tions  of  lime  and  alumina,  I  obtained  perfectly  fused 
aluminates  of  lime  by  heating  in  the  blow-pipe  furnace 
mixtures  of 

8o  of  lime,  90  of  lime, 

20  of  alumina.  10  of  alumina. 

The  mixture  of 

93  of  lime, 

7  of  alumina, 

even  is  fritted  and  almost  fused. 

The  calcareous  aluminates,  containing  the  largest 
quantity  of  lime,  are  crystallised ;  they  have  a  saccharoidal 
fracture  ;  their  reaction  is  strongly  alkaline  ;  they  com¬ 
bine  with  water  with  disengagement  of  heat ;  they  may 
almost  be  compared  to  quick-lime. 

Although  the  following  consideration  diverges  from 
the  subject  in  question,  I  cannot  help  calling  the  atten¬ 
tion  of  metallurgists  to  the  fusibility  and  the  alkalinity 
of  aluminates  containing  excess  of  lime. 

Similar  compounds  absorb  and  strongly  retain  sulphur 
and  phosphorus;  their  presence  in  the  slags  of  furnaces 
does  then,  in  some  cases,  eliminate  from  the  castings  the 


sulphur  and  phosphorus  which  are  so  justly  feared  in  the 
preparation  of  iron  for  making  steels. 

These  very  basic  aluminiates  of  lime,  which  behave  in 
water  like  quicklime,  play  no  part  in  the  setting  of 
hydraulic  cements.  But  the  same  cannot  be  said  of  the 
aluminates  of  lime  represented  by  the  formulae — • 

Al203,Ca0,Al203,2Ca0,  Al203,3Ca0, 
and  which  are  less  basic  than  the  preceding.  These 
aluminates,  when  reduced  to  a  fine  powder  and  moistened 
with  a  small  quantity  of  water,  solidify  almost  instan¬ 
taneously,  and  produce  hydrates  which  acquire  consider¬ 
able  hardness  in  water. 

The  aluminates  of  lime  which  set  in  water  have  also 
the  property  of  agglomerating  inert  substances,  like 
quartz.  I  mixed  aluminate  of  lime — Al203,2Ca0  with 
50,  60,  80  per  cent,  of  sand,  and  obtained  powders  which 
when  mixed  with  water  acquired  the  hardness  and  solidity 
of  the  best  stones. 

It  is  easy  to  understand  the  interest  in  a  practical 
point  of  view  presented  by  these  mixtures  of  aluminate 
of  lime  and  silicious  substances,  when  it  concerns  the 
production  of  blocks  capable  of  resisting  the  influence 
of  atmospheric  agents  and  sea  water ;  the  explanation  of 
the  durability  of  sea-proof  constructions  is  probably  the 
employment  of  blocks  which  are  formed  almost  entirely 
of  silicious  substances,  bound  together  by  a  small  pro¬ 
portion  of  aluminate  of  lime. 

My  researches  on  aluminates  have  enabled  me  to 
explain  one  of  the  most  interesting  peculiarities  in  the 
manufacture  of  Portland  cements.  These  highly  esteemed 
cements  are  not,  we  know,  of  good  quality  unless  produced 
at  a  very  high  temperature.  Now  I  have  found  that 
aluminates  of  lime,  which  by  reason  of  their  composition 
solidify  in  water,  do  not  acquire  this  property  to  any 
great  extent  unless  exposed  to  an  intense  heat. 

This  curious  fact  I  proved  by  heaUng  the  same 
mixtures  of  alumina  and  lime  at  different  temperatures  ; 
that  which  was  highly  calcined  in  the  wind  furnace,  and 
which  had  fused,  was  much  more  hydraulic  than  that 
which  had  been  heated  to  a  lower  degree. 

Thus,  in  the  manufacture  of  Portland  cements,  the 
calcination  makes  the  lime  react  upon  the  alumina  at  a 
high  tem’perature,  and  determines  the  fusion  of  the 
calcareous  aluminate,  which  then  assumes  its  maximum 
of  hydraulicity. 

The  result,  then,  of  the  different  experiments  I  have 
analysed  is,  that  aluminate  of  lime  is  the  principal 
hydraulic  agent  in  cements  which  set  rapidly. 

Is  this  calcareous  compound  the  sole  agent  in  the 
hydraulicity  of  cements  ?  This  important  question  re¬ 
mains  to  be  examined. 

(To  be  continued.) 
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Can  Methylic  Alcohol  or  any  Derivative  of  it  be  readily 
Detected  in  Chloroform ,  DtheY,  Siveet  Spirit  of  Nitre, 
and  Sal  Volatile  ?*  by  Mr.  John  Tuck. 

It  will,  I  think,  be  plain  to  all,  that  the  detection  of 
methylated  spirit,  under  the  varied  forms  of  chloroform, 
ether,  sweet  nitre,  and  sal  volatile,  is  a  very  different 
subject  to  its  simple  detection  when  not  in  any  way 
chemically  altered,  and  used  merely  as  a  solvent  or  from 
its  preservative  effects,  as  in  the  various  tinctures  of  the 
Pharmacopoeia.  In  the  former  case  we  have  to  deal 
with  the  spirit  after  it  has  undergone  some  complex 
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changes,  or  been  mixed  with  various  other  bodies  not 
removeable  by  mere  distillation,  whilst  in  the  latter  we 
have  only  the  plain  unaltered  spirit,  which,  although  it 
may  be  contaminated  with  organic  matter,  can,  never¬ 
theless,  be  separated  from  it  by  simple  distillation.  In 
the  case  of  chloroform  and  ether,  we  have  to  deal  not 
with  methylic  or  ethylic  alcohols  at  all,  but  some  deri¬ 
vatives  of  them  ;  in  sweet  spirit  of  nitre  and  sal  volatile, 
we  have  to  deal  with  the  spirit  holding  in  solution 
various  other  bodies,  solid,  liquid,  and  gaseous;  and  our 
aim  here  is  to  remove  or  decompose  them,  so  that  they 
shall  not  in  any  way  interfere  with  the  application  of 
the  tests. 

Chloroform,  as  is  well  known,  can  be  prepared  from 
wood  naphtha,  acetone,  chloral,  the  acetates  of  lime, 
soda,  and  potash,  oil  of  turpentine,  and  other  essential 
oils,  as  well  as  from  ethylic  alcohol  and  methylated 
spirit.  It  is,  however,  generally  prepared  from  ethylic 
alcohol  and  methylated  spirit,  because  the  resulting 
product  is  much  purer  and  the  yield  greater  than  when 
derived  from  any  other  source.  Chloroform  obtained 
from  crude  wood  naphtha  has  an  empyreumatic  odour- 
very  difficult  of  removal,  but  I  expect  this  entirely 
results  from  the  oily  empyreumatic  bodies  previously 
existing  in  the  naphtha.  The  patent  naphtha  would 
undoubtedly  yield  as  fine  a  sample  as  any  derived  from 
pure  alcohol ;  I  am  not  aware,  however,  of  any  having 
been  made  from  this  source. 

Although  chloroform,  like  alcohol  and  oxalic  acid, 
may  be  derived  from  many  sources,  yet,  when  freed 
from  all  impurities,  it  is  of  a  certain,  definite  composi¬ 
tion.  It  is  said  to  have  been  known  in  former  times, 
but  this  is  very  doubtful;  we,  however,  know  for  certain 
that  Dumas  first  pointed  out  its  true  chemical  composi¬ 
tion  in  1834,  and  considered  it  to  be  the  ter- or  pc r- 
cliloride  of  the  compound  radical  formyl  C2HC13.  The 
two  elements  constituting  the  compound  radical  formyl 
exist  in  many  organic  bodies,  and  in  the  two  principal 
sources  of  chloroform  arc  as  follows  : — 

Ethylic  alcohol,  or  spirit  of  wine  .  .  C4HG02 

Methylic  alcohol,  or  wTood  naphtha  .  .  C2H402 

and  when  these  are  distilled  with  chloride  of  lime 
(chlorinated  lime)  and  slaked  lime,  some  complicated 
decompositions  ensue,  and  chloroform  is  produced.  It 
being  clear  that  there  can  be  no  chemical  difference  in 
pure  chloroform,  from  whatever  source  derived,  and  that 
it  is  formed  as  readily  from  methylic  as  ethylic  alcohol, 
it  is,  therefore,  useless  to  expect  any  chemical  test  for 
distinguishing  it,  when  made,  from  methylated  spirit 
and  properly  purified. 

In  the  preparation  of  chloroform  from  wood  naphtha, 
an  oily  body,  lighter  than  water  and  containing  chlorine, 
is  formed.  An  oil  is  also  formed  in  its  preparation  from 
alcohol,  but  it  differs  from  the  oil  obtained  in  making  it 
from  wood  spirit  in  being  heavier  than  water,  and  in 
having  a  lower  boiling-point ;  the  crude  methylated 
chloroform  will  therefore  be  contaminated  (admitting  it 
to  be  equally  produced  from  both  spirits)  for  a  tenth 
part  of  its  bulk,  with  a  greater  amount  of  a  light  oil 
proportionate  to  the  greater  amount  yielded  by  wood 
naphtha,  and  it  will  be  evident  that  the  chloroform,  if 
not  thoroughly  purified,  will  be  of  a  somewhat  lighter 
gravity  than  that  prepared  from  pure  alcohol,— so  that, 
to  sum  up  all  the  essential  points,  good  chloroform,  from 
whatever  source  derived,  is  alimpid  colourless  liquid,  with 
a  fragrant  ethereal  odour  and  a  sweetish  taste.  It  is 
entirely  free  from  alcohol,  ether,  empyreumatic  oils,  chlo¬ 
rine,  chloral,  or  any  acid  reaction  with  litmuspaper.  When 
evaporated  from  the  palm  of  the  hand,  or  better  from 


j  Chemical  News, 
}  Sept.  29,  ]86o. 


several  thicknesses  of  blotting-paper,  it  does  not  leave 
behind  any  strong  disagreeable  smell.  Dropped  into 
water  it  falls  to  the  bottom,  and  remains  perfectly 
bright ;  it  has  a  specific  gravity  of  about  1*496  to  1*500, 
and  evolves  no  gas,  or  but  a  bubble  or  two,  when  potas¬ 
sium  is  dropped  into  it.  It  is  not  coloured  by  agitation 
with  sulphuric  acid,  and  is  soluble  in  alcohol  and  ether 
in  all  proportions. 

As  the  results  of  many  experiments,  I  can  fiud  no  dif¬ 
ference  in  the  behaviour  of  the  two  chloroforms  respec¬ 
tively  prepared  from  methylated  spirit  and  from  pure 
alcohol.  I  should  state  that  I  took  every  precaution  to 
have  perfectly  reliable  specimens  of  the  two  chloroforms 
as  standards  of  comparison,  and  that  Messrs.  Duncan 
and  Flockhart  kindly  assisted  me  in  this  inquiry  by 
placing  some  fine  specimens  of  the  chloroforms  at  my 
service.  I  should  also  state  that  this  eminent  firm  have 
told  me  that  they  know  of  no  test  for  distinguishing  the 
pure  from  the  methylated  chloroform. 

Methylated  ether  is,  I  believe,  prepared  commercially 
in  the  same  way  as  that  from  the  pure  alcohol :  it  must 
therefore  be  looked  upon  as  being,  under  ordinary  cir¬ 
cumstances,  a  mixture  of  nearly  10  per  cent,  of  methyl 
ether  (probably  contaminated  with  a  small  portion  of 
sulphate  of  methyl)  with  ethyl  ether.  Now  the  problem 
really  to  be  worked  out  is  the  following  : — Can  a  mix¬ 
ture  of  10  per  cent,  of  methyl  ether  be  selected 
in  90  per  cent,  of  ethyl  ether?  These  two  ethers 
differ  very  much  in  their  general  properties  and  beha¬ 
viour  with  other  bodies ;  although  both  are  oxides  of 
their  respective  radicals,  they,  so  unlike  their  hydrated 
oxides  or  alcohols,  have  no  properties  in  common. 

The  oxide  of  ethyl,  or  ether,  as  is  well  known,  is  a 
very  volatile,  fragrant,  colourless,  transparent  liquid, 
neither  acid  nor  alkaline,  and  very  combustible.  Its 
specific  gravity  varies  greatly  with  the  temperature 
and  the  amount  of  spirit  mixed  with  it;  the  ether  of 
the  British  Pharmacopoeia  has  a  sp.  gr.  *735,  and  is 
said  to  contain  about  8  per  cent,  by  volume  of  alcohol, 
and  to  boil  below  105°.  Absolute  ether  is  said  to 
have  a  gravity,  at  a  temperature  of  6o°,  of  about  *720, 
and  causes  intense  cold  by  its  volatilisation.  The 
oxide  of  methyl,  on  the  contrary,  is  a  permanent 
colourless  gas,  very  soluble  in  water,  and  still  more  so 
in  alcohol,  wood  spirit,  and  ether.  After  submitting 
the  mixed  ethers  to  many  experiments,  I  have  to  re¬ 
port  that  I  know  of  no  other  test  for  distinguishing 
the  methylated  from  the  pure  alcohol  ether,  other  than 
the  boiling-point,  first  pointed  out,  I  believe,  by  Macfar- 
lane.  I  find,  with  him,  that  the  methylated  ether  has  a 
much  lower  boiling-point  than  the  pure  alcohol  ether, 
the  difference  ranging  in  my  experiments  from  14  to  170 
of  Fahrenheit.  1  found,  on  boiling  methylated  ether 
with  sulphuric  acid  (sp.  gr.  1848),  that  it  became  of  a 
decided  brown  colour,  whilst  pure  alcohol  etherj  under 
the  same  treatment,  remained  quite  or  very  nearly 
colourless. 

The  existence  of  methylic  alcohol  in  sweet  spirit  of 
nitre  is  easily  proved  ;  without  any  preliminary  treat¬ 
ment  whatever,  the  iodo-hydrargyride  of  potassium 
clearly  indicates  it.  The  plan  I  adopt  previous  to  apply¬ 
ing  the  oxidation  method  of  testing,  is  to  mix  the  sweet 
nitre  with  an  equal  bulk  of  a  solution  of  caustic  potash 
(twice  the  strength  of  the  Pharmacopoeia  solution),  and, 
after  allowing  the  mixed  liquids  to  stand  about  an  hour, 
I  distil  off  an  amount  of  spirit  equal  to  the  original 
sweet  nitre,  and  then  oxidise,  as  in  the  case  of  a  spirit 
distilled  from  a  tincture.  I  found,  on  distilling  some 
samples  of  sweet  nitre  mixed  with  the  solution  of  potash, 
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that  they  boiled  with  explosive  violence,  giving  off 
6udden  jets  of  vapour.  This,  however,  can  be  easily 
prevented  by  the  well-known  method  of  placing  some 
portions  of  wire  in  the  retort ;  for  this  purpose  iron  wire 
will  do. 

The  method  I  adopt  in  testing  sal  volatile  for  methylic 
alcohol  is  to  first  dilute  it  with  an  equal  amount  of  water, 
then  neutralise  the  ammonia  with  dilute  sulphuric  acid, 
and  distil  carefully  over  an  amount  about  equal  to  the 
original  spirit.  I  then  test  a  portion  of  the  distillate 
with  the  iodo-hydrargyrides  of  potassium;  and  if  a 
further  test  is  desirable,  I  apply  the  oxidation  method  of 
testing  to  another  portion. 

In  conclusion,  to  sum  up  the  results  of  this  paper  in  a 
few  words  : — 

Chloroform  can  be,  and  is,  prepared  from  methylated 
spirit  as  good  as,  and  the  same  in  chemical  composition 
as,  that  from  pure  alcohol ;  consequently,  there  can  be 
no  test  to  distinguish  between  them,  there  being  no 
difference  in  them. 

Methylated  ether  can  principally  be  detected  by  its 
boiling  point. 

And  the  presence  of  methylic  alcohol  in  sweet  nitre 
and  sal  volatile  can  be  thoroughly  proved  by  both  the 
iodo-hydrargyride  of  potassium  test  and  the  oxidation 
method  of  testing. 

Wilton,  near  Salisbury,  August,  1865. 


PROCEEDINGS  OF  SOCIETIES 


BRITISH  PHARMACEUTICAL  CONFERENCE. 

Birmingham  Meeting. 

The  meeting  at  Birmingham  was  in  every  respect  a  highly- 
successful  one.  The  report  stated  that  the  number  of 
members  has  more  than  doubled  during  the  year,  and,  as 
will  be  seen,  a  number  of  valuable  communications  were 
read  to  the  meeting.  The  President,  Mr.  Deane,  opened 
the  proceedings  with  an  excellent  address,  which  we 
regret  not  to  be  able  to  print  at  length.  After  congratu¬ 
lating  the  members  on  the  success  of  the  Conference,  he 
spoke  of  the  publication  of  the  British  Pharmacopoeia,  and 
justified  the  Medical  Council  in  the  publication  of  bare 
formulae,  without  notes  and  comments.  He  then  spoke  of 
the  revised  edition  now  in  preparation,  and  as  the  speaker 
has  probably  good  sources  of  information,  ive  quote  this 
paragraph  of  the  address  at  length  : — 

“  As  you  are  aware,  the  Pharmacopoeia  is  at  present  under 
revision  by  a  Committee  whose  names  are  a  sufficient 
guarantee  that  the  work  will  be  performed  in  a  manner 
satisfactory  alike  to  the  prescriber,  the  pharmaceutist,  and 
the  purely  scientific  man  ;  and  I  anticipate  that  the  new 
edition  will  show  that  the  existing  volume  contains  the 
nucleus  of  the  best  medical  code  which  we  have  yet  seen. 
Probably  it  will  be  found  that  the  chemical  notation  and 
some  other  matters  of  abstract  science  which  vary  with  the 
changing  opinions  of  scientific  men  will  be  entirely  omitted. 
That  physicians  will  have  greater  liberty  in  the  use  of  the 
old  and  convenient  apothecaries’  symbols  for  grains, 
scruples,  and  drachms,  and  that  with  the  general  revision 
of  the  work  and  the  removal  of  many  existing  incon¬ 
sistencies,  wre  shall  have  the  insertion  of  formulae  for  a 
large  number  of  generally  prescribed  remedies  for  which 
it  is  most  important  there  should  be  recognised  galenical 
preparations.” 

The  preparation  of  an  Indian  Pharmacopoeia  was  then  J 
alluded  to,  and  its  scope  described  as  follows  :  — 

“  Its  object  and  aim  is  to  supply  medical  men  and  phar¬ 
maceutists  in  India,  as  w'ell  as  the  medical  students  whose, 
education  may  be  conducted  in  the  Government  colleges, 
with  a  mass  of  information  respecting  the  more  useful 
drugs,  including  their  method  of  preparation  and  achni- 
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nistration.  One  object  to  which  particular  attention  will 
be  given  is  the  introduction  into  notice  of  the  more  im¬ 
portant  drugs  of  India,  hitherto  but  little  employed  except 
by  native  practitioners.  As  it  will  be  necessary  in  most 
cases  to  describe  the  physical  characters  of  the  drugs,  to 
point  out  their  place  of  growdh  and  manner  of  preparation, 
as  wrell  as  to  notice  their  therapeutical  applications,  the 
Pharmacopoeia  of  India  wall  have  somewhat  the  character 
of  a  dispensatory.  It  is  not  intended  to  introduce  into  it 
chemical  processes  ;  and  certain  oiher  drugs  and  prepara¬ 
tions  specified  in  the  British  Pharmacopoeia  will  probably 
be  omitted  from  that  of  India,  as  being  either  superfluous 
or  not  adapted  to  a  hot  climate  such  as  that  of  India.  It 
is  intended  that  the  work  shall  contain  lists  of  drugs  in 
some  of  the  principal  Indian  languages,  in  order  to  facilitate 
the  identification  of  drugs  met  with  for  sale  in  the  bazaars.” 

Mr.  Deane  next  spoke*  of  accidental  poisonings,  the 
social  position  of  chemists  and  druggists,  the  evil  con¬ 
sequences  of  unnecessary  competition  in  trade,  and  the 
necessary  interference  of  the  Excise  with  the  sale  of  articles 
compounded  with  methylated  spirit. 

At  the  conclusion  of  the  address  a  vote  of  thanks  to  the 
President  was  proposed,  and  carried  by  acclamation. 


ACADEMY  OF  SCIENCES. 

September  18. 

M.  Payen  communicated  a  memoir  “  On  Iodide  of  Potas¬ 
sium .”  The  author  has  remarked  that  this  important  medi¬ 
cine  is  rarely  found  in  a  state  of  purity.  It  is  usually  alka¬ 
line,  and  nearly  always  contains  an  excess  of  iodine.  He  has 
also  made  the  curious  observation  that  saturated  solutions 
of  iodide,  and  also  of  bromide  of  potassium,  unlike  the 
alkaline  chlorides,  act  in  the  cold  on  starch  granules, 
which,  under  the  influence  of  the  solutions,  acquire 
twenty  or  thirty  times  their  natural  size,  so  that  the  liquid 
becomes  a  colourless,  transparent  mass.  The  commercial 
iodide,  he  states,  is  easily  purified  by  saturating  the  potash 
with  hydriodic  acid,  and  by  separating  the  excess  of  iodine 
by  sulphuretted  hydrogen,  boiling,  rest,  and  filtration.  A; 
solution  of  a  salt  so  purified,  it  is  said,  remains  colourless 
in  a  stoppered  bottle  after  exposure  to  both  diffuse  and 
direct  sunlight.  In  a  slightly  alkaline  solution  of  the 
iodide,  carbonic  acid  sets  some  iodine  at  liberty  :  atmo¬ 
spheric  air  produces  the  same  effect,  no  doubt  because  of 
the  carbonic  acid  present.  With  regard  to  the  curious 
phenomena  of  the  alternate  colouration  and  decolouration 
of  iodide  of  starch  by  heat  and  cooling,  the  author  believes 
he  has  demonstrated  that  the  decolouration  by  heat  is 
occasioned  by  the  dispersion  of  the  amylaceous  particles, 
the  colour  returning  when  the  groups  of  particles  contract 
on  cooling.  In  conclusion,  M.  Payen  dw'elt  on  the  neces¬ 
sity  of  using  the  pure  iodide  in  medicine,  and  pointed  out 
that  the  reaction  on  starch  described  above  suggested  a 
new  inquiry  into  the  physiological  effects  of  the  salts. 

After  the  memoir  was  read,  M.  Chevreul  made  some 
remarks  to  the  same  effect. 

Apropos  to  a  Ministerial  order,  that  only  utensils  tinned 
with  pure  tin  should  be  used  in  the  military  hospitals, 
M.  Jeannel  gives  “  A  Process  for  Detecting  Small  Quantities 
of  Lead  in  Tin."  He  treats  five  decigrammes  of  the  metal 
filed  off  with  an  excess  of  nitric  acid  diluted  with  three 
times  its  weight  of  water,  boils  the  mixture,  filters,  and 
then  drops  into  the  solution  a  crystal  of  iodide  of  potas¬ 
sium.  If  only  one  ten-thousandth  of  lead  is  present,  a 
yellow  precipitate  is  formed,  .which  does  not  disappear  on 
adding  an  excess  of  ammohfa.' 

M.  Gaudin  presented  "  A  Bepresentation  in  Belief  of  the 
Molecule  of  Chloro sulphate  of  Strychnia  ” — a  compound  of 
two  molecules  of  strychnia,  four  molecules  of  sulphuric 
acid,  four  atoms  of  chlorine,  and  sixteen  molecules  of 
water.  No  description  could  give  our  readers  any  idea  of 
this  figure,  and  wre  pass  it,  though  with  reluctance, 
since  it  offers  a  curious  study. 
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M.  P.  Schutzenberger  presented  a  note  “  On  the  Action 
of  Acetic  Anhydride  on  Cellulose ,  Starch ,  Sugars ,  Mannite 
and  its  Congeners ,  Me  Glucosides,  and  certain  Vegetable 
Colouring  Matters .”  The  note  makes  known  some  important 
facts.  M.  Berthelot  has  shown  that  sugars  and  their  con¬ 
geners  function  like  polyatomic  alcohols,  and  are  capable 
of  forming  true  compound  ethers.  He  obtained  these 
ethers  by  treating  the  sugars,  & c.,  with  a  hydrated  acid  ; 
but  the  process  is  tedious,  and  yields  very  small  quantities 
of  the  ethers.  In  the  case  of  the  acetic  ethers  derived  from 
sugars,  &c.,  M.  Schutzenberger  has  obtained  much  better 
results  by  using  acetic  anhydride.  The  etherification  is 
completed  in  a  few  minutes,  aad,  in  general,  does  not 
require  a  higher  temperature  than  the  boiling-point  of  the 
anhydride.  The  only  products  of  the  reaction  are  hydrated 
acetic  acid  and  an  acetic  derivative  soluble  in  the  hydrated 
acid,  but  soluble  or  insoluble  in  -water,  according  to  the 
nature  of  the  substance  experimented  upon.  In  the  latter 
case,  the  derivative  is  separated  on  diluting  the  thick 
syrupy  liquid  formed  when  the  reaction  is  completed  ;  in 
the  former  case,  the  syrup  is  diluted,  decolourised,  if  neces¬ 
sary,  by  animal  charcoal,  and  evaporated  to  dryness  under 
the  air-pump.  The  author  at  present  gives  only  a  very 
short  account  of  the  compounds  he  has  obtained  with  starch, 
cellulose,  cane  sugar,  glucose,  &c.,  but  this  we  are  obliged 
to  defer  until  next  week. 

M.  Schutzenberger  also  communicated  a  note  “  On  a 
New  and  Easy  Means  of  Preparing  Gaseous  Methyl  or 
Methylide  of  Methyl  .”  When  acetic  anhydride  is  heated 
with  an  excess  of  peroxide  of  barium,  a  large  quantity  of 
gas  is  very  regularly  disengaged,  and  acetate  of  barium  is 
at  the  same  time  formed.  The  operation  may  be  performed 
in  an  ordinary  retort  or  flask  with  tube.  The  gas  evolved 
is  a  mixture  of  exactly  two  volumes  of  carbonic  acid, 
absorbable  by  potash,  and  one  volume  of  a  non- absorbable 
gas,  which  possesses  the  composition,  and  presents  all 
the  characters  of  methylide  of  methyl,  2(-GH3),  or  hydride 
of  ethyl.  Methyl  may,  therefore,  be  prepared  as  easily  as 
any  other  gas.  The  reaction  by  virtue  of  which  it  is 
obtained  is  accurately  expressed  by  the  equation  : — 

1  [t }  ©  ]  +  *Ba©2  =  e2©4 + G  A ,  [f }  ©  ] 

4  vols.  2  vols. 

MM.  Victor  De  Laynes  and  G.  Esperandieu  presented 
a  note  “  On  the  Preparation ,  and  some  Properties ,  of  Pyro- 
gallic  Acid.”  By  the  application  of  heat  gallic  acid  is 
split  up  into  carbonic  and  pyrogallic  acids,  and  theo¬ 
retically  100  parts  of  gallic  acid  should  yield  74*1  of 
pyrogallic  acid.  In  practice,  however,  the  authors  say 
that  only  25  per  cent,  is  obtained.  Liebig,  by  carefully 
heating  gallic  acid  mixed  with  pumice-stone  in  an  oil  bath, 
and  carrying  away  the  sublimed  product  by  a  current  of 
carbonic  acid,  only  procured  from  31  to  32  per  cent,  of 
pyrogallic  acid.  The  authors,  therefore,  had  recourse  to 
heating  gallic  acid  in  a  closed  vessel.  They  employed  a 
sort  of  Papin’s  digester  made  of  bronze,  in  which  they 
placed  gallic  acid  with  two  or  three  times  its  weight  of 
water.  They  then  applied  heat,  and  raised  the  tem¬ 
perature  to  2100  C.,  and  kept  it  at  this  point  for  half  an 
hour.  The  whole  operation  lasted  from  an  hour  and 
a-half  to  two  hours.  The  result  was  an  almost  colourless 
solution  of  pyrogallic  acid,  which,  on  evaporation,  yielded 
an  amber-coloured  crystalline  mass.  The  product  was 
rather  more  than  the  theoretical  amount,  in  consequence 
of  the  retention  of  a  small  quantity  of  water  by  the  pyro¬ 
gallic  acid. 
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Practice  with  Science  :  a  Series  of  Agricultural  Papers. 

Part  1.  July,  1865.  London  :  Longman,  Green,  and  Co. 

“  Practice  with  Science”  is  the  promising  and  sugges¬ 


tive  title  of  a  new. .'serial,  whose  appearance,  we  believe, 
all  intelligent  agriculturists  will  hail  with  delight.  Em¬ 
piricism  in  agriculture  is  passing  away  ;  but  the  science  is 
not  yet  fully  understood  and  developed.  Farmers  are,  for 
the  most  part,  before  any  other  class,  “  practical  men,” 
and  are  only  convinced  of  a  scientific  truth  by  the  results 
in  quarters  of  grain  or  stones  of  flesh.  The  mere  title  of 
this  book — suggesting,  as  it  does,  details  of  the  practical 
results  of  the  applications  of  science — will  therefore  attract 
numerous  readers  ;  and  this  first  part,  at  all  events,  will 
not  disappoint  them. 

Although  there  are  but  two  papers  in  this  part  that  call 
for  particular  notice  from  us,  we  may  express  our  belief 
that  the  whole  of  them  will  be  read  with  interest.  The 
first,  on  Agricultural  Education,  by  the  Principal  of  Ciren¬ 
cester  College,  is  a  good  common-sense  article,  advocating 
a  sound  scientific  but  special  training  for  the  agriculturist. 
The  next  is  on  Agricultural  Drainage,  by  Mr.  J.  Bailey 
Denton,  whose  name  is  a  sufficient  guarantee  for  the  excel¬ 
lence  of  the  article.  Mr.  Ransome’s  name,  also,  is  enough 
as  an  authority  on  Ploughs  and  Ploughing.  W e  might 
go  through  all  the  papers  making  a  similar  remark.  The 
subjects  are  very  varied,  ranging,  we  may  say,  from  the 
profits  and  management  of  Farm-yard  Poultry  up  to  Leases, 
on  which  there  is  a  valuable  lecture  by  Mr.  It.  G.  Welford, 
Judge  of  the  Birmingham  County  Court. 

The  papers  we  may  notice  are,  a  “  Report  of  "Wheat  Ex¬ 
periments,”  by  Professor  Church,  and  “Notes  on  some  of 
the  Circumstances  which  Determine  the  Agricultural 
Value  of  the  Natural  Phosphates,  with  a  brief  account 
of  the  present  methods  of  analysing  them,”  by  Robert 
Warington,  jun.  The  latter  part  of  this  second  paper  we 
shall  transfer  to  our  pages  on  another  occasion. 

Professor  Church  has  sought  an  answer  to  the  question, 
Have  we  any  ready  method  of  selecting  corn  for  seed,  so 
as  to  enable  us  to  get  a  larger  and  better  crop  ?  and  he 
believes  he  has  found  the  answer.  Use  the  densest  grains 
for  seed.  The  following  is  the  process  by  which  the  Pro¬ 
fessor  separated  the  grains  according  to  their  density.  The 
wheat  was  first  wetted  with  a  solution  of  mercuric  chloride 
to  remove  the  adherent  air.  They  were  then  partially 
dried  with  a  cloth.  The  seed  was  then  placed  in  a  capa¬ 
cious  cylinder,  and  several  gallons  of  a  solution  of  chloride 
of  calcium,  sp.  gr.  1-24 7  poured  upon  it.  The  liquid  was 
gently  stirred  for  a  few  minutes,  the  seed  allowed  time  for 
subsidence,  and  the  floating  grains  finally  removed  in  a 
perforated  ladle.  The  denser  seed  was  then  separated, 
washed,  and  dried. 

It  is  necessary,  the  Professor  states,  to  vary  a  little  the 
strength  of  the  calcium  chloride  solution  according  to  the 
kind  of  wheat  operated  upon ;  the  average  strength  em¬ 
ployed  corresponded  to  about  30  per  cent,  of  the  chloride, 
and  to  a  density  of  i'zj.  Experiments  were  made  with 
four  kinds  of  wheat,  the  denser  seeds  being  selected  as 
above,  and  the  results  are  given  in  a  table.  We  must  con¬ 
tent  ourselves  with  quoting  Mr.  Church’s  conclusions  : — 

“  1.  That  an  average  extra  return  of  about  thirteen 
shillings  per  acre  may  be  obtained  by  submitting  the  seed 
sown  to  the  particular  process  of  selection  mentioned  in 
this  paper. 

“  2.  That  a  very  high  standard  of  density  is  not  required 
to  secure  the  extra  return.  In  practice,  the  exclusion  of 
20  per  cent,  of  the  seed-wheat  will  probably  be  sufficient 
to  ensure  this  result. 

“3.  That  the  process  of  selection  by  density  is  easy  and 
inexpensive.” 

We  hope  to  learn  next  year  that  this  process  has  been 
extensively  applied,  and  been  found  as  advantageous  as  in 
these  experiments. 

We  shall  return  to  Mr.  Warington’s  paper;  and  we 
conclude  now  by  strongly  recommending  “  Practice  with 
Science”  to  the  notice  of  every  agriculturist. 
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GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

2123.  O.  Laurence,  Euston  Road,  “A  new  medicine 
for  the  cure  of  the  diseases  of  the  stomach  (dyspepsy, 
cardialgy,  indigestion)  and  the  haemorrhoids.” — August 

17,  1865. 

2129.  Gh  H.  Smith,  North  Perrott,  Somersetshire,  “An 
improvement  in  dyeing  and  preparing  hemp  and  other 
fibres  for  the  manufacture  of  yarns  and  fabrics.” — August 

18,  1865. 

2150.  L  B.  Austin,  Victoria  Wharf,  Blackfriars,  “Im¬ 
provements  in  apparatus  for  stopping  bottles.” — August 

19,  1865. 

2163.  I.  G.  Avery,  Regent  Street,  “  A  new  composition 
suitable  for  use  as  paint  and  protective  coating.” — A  com¬ 
munication  from  Vr.  Potter,  Saratoga,  U.S.A. — August 
22,  1865. 

2101.  J-  G.  Dale,  Warrington,  and  R.  S.  Dale,  Man¬ 
chester,  “  An  improved  preparation  for  the  prevention  of 
forgery  of  bank  cheques,  bills,  and  other  documents.” — 
Aug.  14,  1865. 

2187.  C.  A.  Watkins,  Greek  Street,  Westminster,  “Im¬ 
provements  in  apparatus  for  supplying  carbonic  acid  gas 
to  casks  and  other  vessels  from  which  beer,  wine,  and 
other  fermented  liquors  are  drawn.” 

2191.  J.  Moule,  Hackney-road,  “An  improvement  in 
the  treatment  of  tar  and  other  substances  suitable  to  be 
used  in  the  manufacture  of  paint,  and  for  other  purposes.” 
— Aug.  25,  1865. 

2194.  J.  A.  Wanklyn,  London,  “Improvements  in  the 
manufacture  of  violet  dye-stuffs.” 

2195.  J.  Fordred,  Blackheath,  “Improvements  in  the 
treatment  of  certain  products  obtained  in  the  refining  of 
petroleum  and  of  other  hydro  carbon  oils.” — Aug.  26, 1865. 

2206.  H.  A.  Bonneville,  Rue  du  Mont  Thabor,  Paris, 
“  Improvements  in  dyeing  and  fixing  colours  in  fibres, 
yarns,  and  fabrics.”  A  communication  from  A.  J eannolle, 
Commune  de  Clichy  la  Garonne,  France.  — Aug.  28,  186^. 

2216.  A.  Gurilt,  Birmingham,  “Improvements  in  con¬ 
densing  and  utilising  sulphurous  smokes  and  vapours,  and 
in  apparatus  to  be  used  for  that  purpose.” — Aug.  29,  1865. 

2229.  W.  Crookes,  F.R.S.,  Wine  Office  Court,  Fleet 
Street,  “  Improvements  in  extracting  and  separating  gold 
and  silver  from  their  ores  or  matrices,  and  in  the  treatment 
of  mercury  employed  for  such  purposes.” 

2231.  J.  H.  Johnson,  Lincoln’s  Inn  Fields,  “Improve¬ 
ments  in  tanning  and  in  the  preparation  of  extracts  to  be 
used  therein.”  A  communication  from  E  D.  Coez,  Paris. 
— Aug.  30,  1865. 

2247.  VV.  E.  Newton,  Chancery  Lane,  “Improvements 
in  obtaining  spirits  of  turpentine,  rosin,  pitch,  tar,  pyro¬ 
ligneous  acid,  and  other  products  from  wood.”  A  com¬ 
munication  from  A.  H.  Emery,  New  York,  U.S.A. — 
Aug.  31,  1865. 

2267.  H.  Ellis,  Bangor,  North  Wales,  “Improvements 
in  the  manufacture  of  compounds  of  silica,  and  in  the 
production  of  silicated  alkaline  inks,  colours,  and  dyes.” 
— Sept.  2,  1865. 

2289.  T.  Nicholson,  Gateshead,  county  of  Durham, 
“An  improved  process  of,  and  apparatus  for,  making 
caustic  liquor  or  caustic  lees.” — Sept.  6,  1865. 

2064.  C.  West,  Queen’s  Place,  Kennington  Road, 
“  An  apparatus  for  giving  immediate  warning  of  undue 
heat,  -whether  occasioned  by  fire,  spontaneous  combustion, 
or  any  other  causes  ;  of  leakage  in  ships,  and  of  the 
sudden  irruption  of  water,  and  of  the  accumulation  of 
choke-damp  in  mines.” — August  9,  1865. 

2120.  S.  Parry,  Leadenhall  Street,  “A  new  and  im¬ 
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proved  composition  for  coating  iron  or  wooden  ships’ 
bottoms.” — August  16,  1865. 

2140.  A.  Watt,  Putney,  “Certain  improvements  in 
soap.” — August  18,  1865. 

2246.  W.  T.  Read,  Great  St.  Helens,  London,  “  Im¬ 
provements  in  apparatus  for  stopping  bottles.” 

2248.  W.  E.  Newton,  Chancery  Lane,  “  An  improve- 
meht  in  the  manufacture  of  paper  pulp.”  A  communica¬ 
tion  from  J.  B.  Brown,  Peckshill,  New  York,  U.S.A, — 
August  31,  1865. 

2252.  T.  Lomas,  North  Shields,  “  Improvements  in  the 
separation  of  sulphide  of  iron  from  coal  and  carbonaceous 
matter.” — September  1,  1865- 

22 66.  C.  Reichen,  Lincoln’s  Inn  Fields,  “  Improve¬ 
ments  in  preparing  charges  for  firearms  and  for  blasting.” 
— September  2,  1865. 

Invention  Protected  by  the  Deposit  of  a  Complete 

Specification. 

2314.  J-  Casthelaz  and  N.  Basset,  Rue  St.  Croix  de  la 
Bretonnene,  Paris,  “  Improvements  in  the  manufacture  of 
oxalic  acid.”  — Recorded  Sept.  9,  1865. 

Notices  to  Proceed. 

1793.  J.  M.  Macrum,  Knightsbridge,  “Improvements 
in  the  manufacture  of  iron.” — A  communication  from  J. 
Williams  and  J.  Copley,  Pennsylvania,  U.S.A. — May  7, 
1 8  65- 

2023.  J.  A.  Leon,  G.  Tegsimond,  and  J.  Kissack, 
Liverpool,  “  Improvements  in  apparatus  for  filtering  sugar 
and  other  liquid  solutions.” — August  4,  1865. 

2095.  H.  Woodward,  Cannon-street,  “  Improvements  in 
carburetting  coal  gas  and  manufacturing  artificial  gas,  and 
in  the  machinery  or  apparatus  employed  therein.” — 
August  12,  1865. 

2203.  H.  A.  Bonneville,  Paris,  “  Improvements  in  the 
construction  of  apparatus  for  distilling  and  rectifying 
alcohols.” — A  communication  from  F.  D.  Savalle,  Paris. — 
August  28,  1865. 

12 66.  J.  Swindells,  Wigan,  Lancashire,  “  Improvements 
in  the  manufacture  of  coal  gas.” — May  6,  1865. 

1278  J.  C.  C.  Halkett,  Cramond  House,  county  Mid¬ 
lothian,  N.B.,  “An  improved  composition  for  coating  iron 
or  other  vessels,  and  for  other  similar  purposes.” — May  9, 
1865. 

2096.  R.  A.  W.  Westley,  Camden  Road,  Camden  Town, 
“  A  combination  of  improved  method,  apparatus,  and 
receptacles  for  storing,  preserving,  transferring,  and  dis¬ 
charging  certain  fluids  for  sanitary  and  protective  pur¬ 
poses.”  A  communication  from  H.  Pinkus,  Boulogne, 
France. — Aug.  14,  1865. 

1405.  J.  H.  Johnson,  Lincoln's  Inn  Fields,  “  An  im¬ 
proved  apparatus  for  freezing,  icing,  and  cooling  liquids.” 
A  communication  from  H.  N.  Dullmaque,  Paris. 

1409.  R.  Muller,  Dartford,  A.  T.  Weld,  Gravesend,  and 
J.  F.  Powell,  Albion  Place,  Hyde  Park,  “  Improvements 
in  the  preparation  of  materials  to  be  used  as  substitutes  for 
animal  charcoal.” — May  22,  1865. 

1507.  W.  Clark,  Chancery  Lane,  “  Improvements  in  the 
means  of  carburetting  or  treating  aeriform  fluids  for  light¬ 
ing  and  heating  purposes,  and  in  apparatus  for  the  same.” 
A  communication  from  H.  A.  G.  du  Yergiers,  Marquis  de 
la  Rochejaquelin,  Paris. — June  1,  1865. 

1694.  F.  G.  David,  Paris,  “  An  improved  composition 
for  the  manufacture  of  printers’  rollers.” — June  24,  1865. 


Metallic  Capsules. — We  call  the  attention  of  our 
readers  to  the  announcement  of  a  meeting  to  be  held  at 
17,  Bloomsbury  Square,  on  October  5,  to  take  into  con¬ 
sideration  the  present  position  of  chemists  and  druggists 
in  reference  to  the  sale  of  capsuled  articles.  Recent  pro¬ 
ceedings  have  rendered  united  action  on  the  part  of  the 
trade  absolutely  necessary.  The  best  course  that  could  be 
adopted  would  be  a  continuation  of  that  already  recom¬ 
mended — viz.,  to  refuse  to  retail  all  capsuled  articles. 


( Chemical  New?, 
\  Sept.  29,  1865. 
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CORRESPONDENCE. 


Continental  Science. 

Paris,  September  9. 

An  ingenious  piece  of  parlour  magic  has  lately  been  intro¬ 
duced  by  the  conjuror  Cleverman,  who  produces  a  snake, 
or  what  at  a  distance  may  pass  for  the  coils  of  a  snake,  at 
will.  Something  like  a  pastille  is  placed  on  a  plate,  a 
light  is  applied,  and  in  a  moment  the  pastille  swells  up, 
and  seems  to  uncurl  itself,  and  something  resembling  a 
snake  appears  on  the  plate.  The  preparation  made  use  of 
is  sulphocyanide  of  mercury  (mercurous  sulphocyanide), 
which,  as  your  readers  will  know,  swells  up  when  heated, 
and  gives  a  very  bulky  laminated  mass.  Some  nitrate  of 
potash  is  mixed  with  the  sulphocyanide,  so  that  the  heat 
may  be  applied  within  the  mass,  and  the  snake-like  ap¬ 
pearance  of  the  residue  is  caused  by  the  form  in  which  the 
mixture  is  made  up.  Since  vapour  of  mercury  is  given  off 
in  the  combustion,  it  will  not  be  advisable  to  repeat  this 
experiment  many  times  in  one  evening  in  a  small  room. 
Still  less  is  it  advisable  to  swallow  one  of  the  pastilles,  as 

I  read  in  Les  Mondes  a  certain  Prince  O - did,  and  so 

nearly  killed  himself.  The  dose  did  not  prove  fatal  to  the 
Prince  ;  but  it  did  to  a  tapeworm  he  had  the  misfortune 
to  have  associated  with  him.  It  must  not  be  inferred  from 
this  either  that  sulphocyanide  of  mercury  is  a  safe  remedy 
for  tapeworm.  It  is  really  a  most  virulent  poison,  and  if 
these  toys  come  to  be  sold  in  England,  the  purchasers 
should  be  particularly  cautioned  not  to  leave  them  in  the 
way  of  children.  As  made  up  here,  they  are  not  unlike 

lumps  of  pate  de  guimauve,  and  the  silly  young  Prince  O - 

began  to  eat  one,  mistaking  it  for  a  bonbon  ! 


American  Manufacture  of  Soda  from  Cryolite. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Allow  me  to  trespass  on  the  space  of  your  valuable 
paper  by  making  a  remark  concerning  a  letter  in  your  last 
number.  A  correspondent  fiom  Philadelphia  mentions 
the  manufacture  of  soda  from  cryolite,  and  thinks  the 
importation  of  soda  ash  and  caustic  soda  from  England 
into  North  America  would  he  at  E.n  end  if  cryolite  could 
be  obtained  in  sufficient  quantity. 

Nowr,  I  can  state,  on  most  reliable  authority  (my 
informant  is  one  of  those  German  manufacturers  who 
have  a  contract  for  part  of  the  cryolite,  and  could  not 
have  any  imaginable  motive  for  imposing  on  me),  that  the 
entire  annual  yield  of  the  cryolite  mines  in  Greenland  is 
10,000  tons,  and  that  it  is  impossible  at  present  to  work 
them  for  more  than  that.  Half  of  this  quantity,  or  5000 
tons,  are  contracted  for  by  an  American  firm,  and  the 
other  half  by  various  (three  or  four)  manufacturers  in 
Denmark  and  Germany.  Now,  if  you  take  in  account 
the  fact  that  the  whole  of  those  10,000  tons  would  not  cover 
by  far  the  demand  of  a  single  of  the  large  firms  on  the 
Tyne  or  in  Lancashire,  it  will  be  apparent  enough  that 
there  is  no  foundation  whatever  for  the  apprehensions  of 
your  correspondent.  f  I  am,  &c. 

Geo.  Lunge,  Ph.D. 

South  ShieMs,  September  26. 

MISCELLANEOUS. 


Prizes  ami  Honours  at  tiie  lomlon  University. 

— An  esteemed  correspondent  sends  us  the  following  cor¬ 
rections  of  the  statements  in  our  last  respecting  the  prizes 
at  the  London  University  : — “  If  you  examine  the  calendar 
you  will  find  that  in  January  last  the  special  honours 
examinations  were  abolished,  and  the  candidates  placed 
in  the  honours  division  ranked  according  to  their  proficiency 
n  the  subjects  collectively.  To  the  first  of  such  candi- 
i 


dates,  not  exceeding  twenty  years  of  age,  is  awarded  an 
exhibition  of  30J,  to  the  second  one  of  20 1.,  and  to  the 
third  one  of  15J,  all  for  two  years;  to  the  fourth  candi¬ 
date  a  prize  of  id.  in  books  or  money,  and  to  the  fifth 
and  sixth  prizes  of  5 1.  in  books,  philosophical  instruments, 
or  money.  On  page  139,  col.  1,  line  5  from  bottom, 
‘  twenty  ’  should  be  ‘twenty -three.'  Lastly,  concerning 
line  1,  col.  1,  of  page  140,  I  must  state  that  the  division 
into  ‘  groups  ’  was  abolished  by  an  order  published  about 
last  December,  and  the  subjects  are  now  numbered  con¬ 
secutively,  and  one  gold,  one  silver,  and  two  bronze  medals 
given  in  each  subject.” 

K9r.  UCofmaim’s  “  Introduction  to  Chemistry*” — • 

The  new  “  Introduction  to  Chemistry,  Experimental  and 
Theoretic,”  which  was  announced  last  spring  as  in  prepara¬ 
tion  by  Dr.  Hofmann  will,  we  are  informed,  be  issued  in 
a  few  days.  We  hear  that  Dr.  Hofmann  has  again  availed 
himself  of  the  colloboration  of  Mr.  E.  O.  Ward,  and  in 
this  work  we  may  look  for  a  Scientific  pendant  to  the 
admirable  treatise  on  Applied  Chemistry  published  by  the 
same  authors  as  the  “Report  on  Class  II.,  Section  A.,  of 
the  International  Exhibition.”  The  lectures  Dr.  Hof¬ 
mann  delivered  last  spring  at  the  Royal  Institution  con¬ 
stitute  the  framework  of  the  book,  which,  in  its  expanded 
form,  will  present  a  full  exposition  of  the  new  system  of 
notation,  and  the  modern  doctrines  of  atomic  and  molecular 
construction.  The  subject  is  confessedly  one  full  of 
obscurity,  and  to  many  the  new  doctrines  are  quite  a 
sealed  book.  It  is,  therefore,  a  matter  of  congratulation 
that  a  profound  chemist  like  Dr.  Hofmann,  and  a  luminous 
writer  like  Mr.  F.  O.  Ward,  have  been  engaged  conjointly 
in  the  elucidation  of  the  difficulties.  We  look  forward  to 
the  publication  of  this  treatise  with  great  interest.  By 
the  kind  permission  of  Dr.  Hofmann,  we  shall  shortly  be 
enabled  to  give  our  readers  a  chapter  or  two  of  the  contents, 
illustrated  with  the  original  woodcuts. 

Preparation  of  ©xyg’eia. — Mr.  R.  W.  Al'tleet, 
writing  to  the  British  Journal  of  Photography ,  says  : — 
“  Having  experimented  on  the  valuable  process  for  obtain¬ 
ing  oxygen  by  the  action  of  peroxide  of  cobalt  on  solution 
of  hypochlorite  of  lime,  with  the  view,  among  other  things, 
of  ascertaining  what  other  substances  might  be  possessed 
of  the  curious  powers  of  the  peroxide  of  cobalt,  I  have 
found  that  moist  peroxide  of  iron  or  oxide  of  copper  will 
answer  the  purpose.  These  substances,  in  the  repeated 
trials  I  have  made,  have  caused  the  evolution  of  a  volume 
of  oxygen  equal  to  that  obtained  by  means  of  the  oxide  of 
cobalt,  and,  like  it,  they  lose  none  of  their  efficiency  by 
use.  The  only  difference  I  have  observed  is  that,  perhaps, 
the  oxide  of  iron  requires  rather  the  highest  heat  to  cause 
an  equally  rapid  disengagement  of  gas.  The  oxide  of 
copper  answers  perfectly,  and  if  the  oxide  be  not  at  hand, 
a  few  drops  of  nitrate  of  copper  may  be  added  to  the 
hypochlorite  of  lime  solution,  and  the  gas  will  be  given  off 
abundantly  immediately  on  the  application  of  heat.  I 
have  also  tried  peroxide  of  manganese,  but  have  not  yet 
sufficiently  investigated  its  action.  I  may,  however,  state 
that  it  does  not  accomplish  the  end  in  view  so  well  as  the 
other  substances.  The  quantity  of  oxygen  liberated  is 
smaller,  and  permanganic  acid  is  formed.” 


ANSWERS  TO  CORRESPONDENTS. 

J.  B. — Had  better  consult  a  medical  man. 

99  is  thanked.  For  the  two  errors,  not  corrected,  though  evident 
enough,  we  hardly  consider  ourselves  responsible.  One  is  in  the 
original  French  ;  the  other  in  a  copy  furnished  by  the  speaker. 

Formation  of  Acetylene. — In  answer  to  a  correspondent,  inquiring 
for  the  details  of  I)r.  Odling’s  experiments,  the  Doctor  writes  as 
follows  : — “  I  gave  an  account  of  my  experiments  on  the  formation  of 
acetylene  at  the  Cambridge  meeting  of  the  British  Association,  There 
is  a  very  short  note  on  the  subject  in  the  report  of  that  meeting  ;  the 
reaction  was  also  mentioned  in  Sir  Win,  Armstrong’s  introductory 
address  at  the  Newcastle  meeting,  and  in  the  appendix  to  the  first 
volume  of  Watt’s  ‘  Dictionary  of  Chemistry.’  I  have  never  published 
the  details  of  the  experiments,  having  intended  first  to  work  up  the 
matter  more  completely.” 


Chemical  News,  ) 
Oct.  6,  1865.  j 


The  Action  of  Aldehydes  on  Rosaniline. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


The  Action  of  Aldehydes  on  Rosaniline,* 
by  M.  Hugo  Schiff. 

I  HAVE  in  former  notes  described  the  products  of  the 
action  of  aldehydes  on  some  monamines  (amylamine, 
aniline,  toluidine)  and  on  toluylenic  diamine.  We  now 
purpose  giving  the  results  of  our  researches  on  the 
action  of  aldehydes  on  a  triamine-rosaniline. 

The  action  of  aldehydes  on  aniline  red  was  ascertained 
in  1865  by  M.  Lauth,  ’who  in  this  way  obtained  violet 
and  blue  matters.  M.  Lauth  supposes  that  aldehydes 
act  on  aniline  red  as  reducing  agents;  but  this  is  not  the 
case,  they  act  on  rosaniline  as  on  other  amines ;  the 
water  is  eliminated,  and  typical  hydrogen  substituted  by 
the  diatomic  residues  of  the  aldehydes.  Salts  of  ros¬ 
aniline  may  be  operated  on  directly.  Onanthic  aldehyde 
acts  at  the  ordinary  temperature.  By  pouring  the  alde¬ 
hyde  on  crystallised  acetate  of  rosaniline,  the  crystals  lose 
form  and  lustre  and  absorb  the  liquid.  Fresh  quantities 
of  the  aldehyde  should  be  added,  while  triturating  the 
mixture  in  a  capsule,  so  long  as  absorption  takes  place. 
A  crystalline  mass  is  thus  obtained  of  a  coppery  appear¬ 
ance,  moistened  by  water  formed  during  the  reaction. 
Alcohol  gives  a  solution  of  a  magnificent  blue  colour, 
with  all  the  properties  of  a  colouring  matter.  Caustic 
alkalies  precipitate  red  crystalline  flakes,  giving  crys¬ 
talline  salts  with  acids,  coppery  in  appearance,  insoluble 
in  water,  and  containing  the  hexatomic  base  tricenan- 
thy  lidene-  dirosaniline 
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formed  according  to  the  equation 
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*N3  ( +  3-e-jH,,©-  =  3H.0 + ng  { 

The  base  furnishes  several  chloroplatinates,  it  combines 
with  weak  acids,  and  even  with  carbonic  acid. 

These  salts  and  the  hydrate  of  the  base  readily  decom¬ 
pose  below  ioo°  C.,  especially  in  the  presence  of  a  slight 
excess  of  cenanthol,  producing  a  yellow  resinous  mass 
containing  free  acid.  The  transformation  may  be  effected 
without  the  least  loss  of  weight  and  without  disengage¬ 
ment  of  a  gas,  if  the  acid  be  not  very  volatile.  In  its 
properties  the  product  resembles  the  compounds  obtained 
by  the  action  of  benzoic  and  oenanthic  aldehydes  on 
aniline,  toluidine,  and  toluylene-diamine.  I11  fact,  the 
greater  part  of  the  dense  mass  consists  of  a  resinous 
diamide,  cenanthylidene-ditoluene-diamide 


( ^7^6 

N2  G7H6  =-e-21H26N2. 

( £7H h 

This  amide  can  hardly  be  said  to  possess  basic  pro¬ 
perties,  but  it  furnishes  a  yellow  chloroplatinate, 

-e-21H26N2.HPt.Cl3. 

Were  we  to  admit  Dr.  Hofmann’s  formula  for  rosaniline, 


N  3  (-6-6  H4 .  zG7II6  .  H3) , 

it  would  decompose  with  cenanthol,  according  to  the 
equation, 

zN3  )  2^7H6  +  307H149  — 

(  h3 


Na  UJh;  +2N2  97h6  -f  3H20. 
I  G7H14  (  G7H14 

*  Comptes  Rendus,  lxi.,  45. 

OL.  XII.  No.  30  5—  October  6,  1865. 


I  have  not  hitherto  succeeded  in  isolating  the  dipheny- 
lenic  diamide  which  figures  in  this  equation,  but  the 
microscopic  inspection  and  chemical  analysis  of  a  great 
number  of  chloroplatinates  puts  it  beyond  doubt  that 
by  the  decomposition  of  oenanthic  rosaniline  at  least  two 
amides  are  formed,  one  of  which  must  have  an  equiva¬ 
lent  lower  than  that  of  the  above  compound. 

The  action  of  benzoic  aldehyde,  slow  at  900 — ioo°, 
furnishes,  in  the  first  place,  a  violet  mass,  which,  accord¬ 
ing  to  the  analyses  of  chloroplatinate,  seems  to  contain 
the  intermediate  compound  toluydenic  rosaniline 

(  ^2()Hl6 

N3  -6-7  He  =  -e-27H23N3. 

I  H 

The  complete  substitution  is  with  difficulty  effected  at 
1200,  and  gives  a  crystalline  product,  copper  coloured 
and  possessing  almost  exactly  the  properties  of  the 
oenanthic  compound. 

I  had  hoped  that  the  decomposition  of  rosaniline  by 
benzoic  aldehyde  would  furnish  one  of  the  terms  inter¬ 
mediate  between  hydrobenzamide  and  amarina,  described 
in  a  previous  note,  but  its  decomposition  is  not  analogous 
to  that  of  the  oenanthic  compound.  The  decomposition 
in  this  case  takes  place  very  slowly,  even  at  1500  to  160°, 
and  in  presence  of  an  excess  of  benzoic  aldehyde.  A 
dense  yellow  liquid  is  finally  obtained,  which  gives  up 
its  excess  of  aldehyde  on  treatment  with  alcohol,  leaving 
a  sandy  powder,  very  little  soluble  in  alcohol  and  ether, 
insoluble  in  caustic  alkalies  and  acids,  even  when  con¬ 
centrated,  but  furnishing  a  chloroplatinate  with  from  1 1 
to  1 1*5  per  cent,  of  platinum.  The  final  action  of  acetic 
aldehyde  on  acetate  of  rosaniline  causes  the  formation 
of  an  analogous  substance.  These  substances  neither 
possess  the  properties  of  toluenic  diamides  nor  those  of 
a  derivative  of  leucaniline. 

In  conclusion,  I  would  observe  that  the  products  of 
substitution  furnished  by  aldehydes  with  rosaniline  sup¬ 
port  the  formula  by  which  M.  Hofmann  denotes  the  con¬ 
nexion  between  aniline  red  and  blue. 


Miner  alogical  Chemistry ;  Studies  on  the  Immediate 
Analysis  of  Minerals,  by  M.  G.  LECHARTiER.f 

Analyses  made  by  the  same  chemist,  of  different 
varieties  of  the  same  kind  of  mineral,  frequently  pre¬ 
sent  considerable  differences  in  their  results.  The  cause 
of  this  diversity  is  to  be  traced  to  the  impurity  of  the 
substances  analysed.  A  careful  observation  of  natural 
crystals  shows  how  difficult  it  is  to  obtain  an  isolated 
mineral  substance.  Sometimes  these  crystals  are  mixed 
with  foreign  matters,  sometimes  they  have  undergone  a 
mere  or  less  radical  alteration.  Often  the  pure  crystals 
exist  only  in  very  small  quantities,  in  rare  specimens,  to 
be  found  only  in  very  few  places.  When  they  can  be 
found  they  serve  to  determine  the  chemical  composition 
which  will  be  the  typical  composition  of  the  whole 
mineral.  But  it  remains  to  be  shown  that  the  composi¬ 
tion  of  the  other  varieties  which  are  less  pure  is  identical. 
Hence  the  necessity  of  purifying  crystals  without  alter¬ 
ing  them.  It  is  at  all  events  needful,  by  carefully 
observing  the  impurities  mixed  with  them,  by  analysing 
them,  to  show  cause  for  the  differences  between  the 
results  obtained  and  the  composition  of  the  mineral  type. 

M.  Ch.  Sainte-Claire  Deville,  in  his  great  work  on 
feldspaths,  proves  the  importance  of  isolating,  by  careful 
sorting,  the  matter  to  be  analysed.  It  was  by  devoting 
a  considerable  length  of  time  to  this  operation  that  he 
discovered  the  simple  chemical  connexion  between  the 
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numerous  minerals  of  this  group,  and  added  several  varie¬ 
ties  to  the  list,  which  had  been  separated  from  it. 

Without  these  precautions,  it  would  be  found  neces¬ 
sary,  after  the  most  careful  analyses  of  matters  supposed 
to  be  pure,  to  admit  different  compositions  for  the 
varieties  of  the  same  substance,  all  having  the  same 
crystallographic  characteristics,  or  to  admit  that  two 
bodies,  such  as  silica  and  aluminia,  are  isomorphous, 
though  no  fact  in  chemistry  justifies  such  an  hypothesis. 
The  first  of  these  results  is  produced  by  the  staurotide  ; 
the  second  by  amphiboles. 

Such  are  the  difficulties  which  I  have  endeavoured  to 
overcome  by  these  researches,  made  in  the  laboratory  of 
the  Ecole  Normale  Superieure.  As  a  pupil  of  M.  Henri 
Sainte- Claire  Deville,  I  have  endeavoured  to  apply  his 
lessons,  and  have  throughout  been  much  indebted  to  his 
advice. 

Analytical  JProcesses, — I  followed  exactly  M.  H. 
Sainte-Claire  Deville’s  analysis  of  silicates,  described  in 
the  Annales  de  Physique  et  de  Chimie,  xxxviii.,  5. 

The  purity  of  the  isolated  elements,  and  especially  of 
silica  and  magnesia,  has  always  been  acknowledged.  I 
dissolved  the  silicate  in  pure  hydrofluoric  acid,  and  ob¬ 
tained  crystallised  hydrofluate  of  fluoride  of  potassium. 
I  slowly  evaporated  the  hydrofluoric  liquid  with  a  few 
drops  of  sulphuric  acid  added  to  it.  The  sulphates  re¬ 
maining  alone  in  the  capsule  were  calcined  at  red  heat, 
and  the  weight  of  oxides  subtracted  from  the  first  weight 
obtained.  A  similar  operation  was  performed  with  mag¬ 
nesia,  which  was  dissolved  in  nitrate  of  ammonia. 

neterminatiou  of  tlie  degree  of  Oxidation  of 
Iron  in  tlae  Silicate. — In  the  analytical  process  hitherto 
employed  the  mineral  is  attacked  by  borax,  or  boric 
acid,  dissolved  in  an  acid,  and  protoxide  of  iron  esti¬ 
mated  in  the  solution  by  means  of  a  standard  solution  of 
permanganate  of  potash.  In  this  operation  it  is  indis¬ 
pensable  to  avoid  oxy dising  bodies  and  reducing  gases, 
and  this  is  very  difficult. 

I  have  tried  to  find  a  process  by  which  might  be  de¬ 
termined,  by  means  of  the  balance,  the  quantity  of 
oxygen  combined  with  the  iron.  Were  the  determina¬ 
tion  to  be  made  on  free  oxide  of  iron,  it  would  suffice  to 
reduce  a  given  weight  of  dry  oxide  in  a  hydrogen 
current. 

There  are  some  silicates  on  which  hydrogen  has  no 
action,  among  them  are  staurotide  and  augite  ;  on  others 
its  action  is  incomplete,  but  on  heating  the  silicate, 
mixed  with  sufficient  carbonate  of  lime  to  render  it 
attackable  by  acids,  in  a  hydrogen  current,  the  oxide  is 
perfectly  reduced.  The  advantage  of  this  process  is 
that  the  operation  is  performed  on  the  very  substance 
serving  for  the  complete  analysis  of  the  silicate ;  it  is 
effected  at  the  same  time  that  the  mineral  is  attacked  by 
the  lime. 

The  oxygen  being  determined  by  the  difference  of 
weight,  all  the  volatile  elements  must  be  eliminated,  by 
heating  the  mineral  to  redness  in  a  pure  and  dry  current 
of  nitrogen,  and  the  water,  if  there  be  any,  collected  on 
coming  from  the  tube  and  weighed. 

To  reduce  oxide  of  iron,  mix  the  matter  thoroughly 
with  a  given  weight  of  pure  carbonate  of  lime,  and°put 
the  whole  in  a  platinum  vessel,  previously  tared,  in  a 
stoppered  glass  tube.  Weigh  the  mixture,  after  having 
dried  it  at  a  low  temperature.  Place  the  vessel,  by 
means  of  a  slide  in  a  platinum  tube,  which  heat  over  a  gas 
furnace.  Pass  into  the  apparatus  a  regular  current  of 
hydrogen,  purified  by  its  passage  through  a  flask  filled 
with  fragments  of  potash,  and  a  glass  tube  containing 
platinum  black,  heated  to  a  little  below  nascent  red  heat. 
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At  the  temperature  given  by  the  gas  furnace,  a  reac¬ 
tion  takes  place  between  the  carbonate  of  lime  and  the 
silicate ;  carbonic  acid  is  disengaged,  and  the  oxide  of 
iron  is  reduced.  Continue  the  action  of  the  hydrogen 
until  the  weight  remains  constant.  A  current  of  dry 
air  afterwards  rapidly  oxidises  the  iron.  Fuse  the 
mixture  in  a  platinum  crucible,  and  analyse  the  glass  in 
the  usual  way.  The  weight  of  iron  is  determined  in  the 
analysis. 


Accidental  Formation  of  Sulphide  of  Silver  ( Argyrose ), 
by  Dr.  T.  L.  Phipson,  F.C.S. 

About  eighteen  months  ago  I  filled  a  silver  match-box 
with  the  common  large  French  matches  which  are  used 
in  the  cafes,  &c.,  at  Paris.  On  my  return  to  London 
this  box  lay  for  many  months  in  a  drawer  that  was 
rather  damp.  On  opening  the  box  recently,  I  was  sur¬ 
prised  to  find  the  inside  lined  with  very  brilliant  crystals 
of  a  black  colour  and  metallic  lustre,  which  reminded 
me  at  once  of  some  specimens  of  silver  ore  I  had  received 
a  few  months  back  from  the  Don  Pedro  mines  of  Mexico. 
I  had  no  doubt  these  crystals — modified  octahedra  of  the 
first  system — were  argyrose  (or  silver  glance)  accident¬ 
ally  formed.  On  examining  them  with  a  powerful  lens, 
which  enabled  me  to  make  a  drawing  of  their  crystal¬ 
line  form,  and  finding  afterwards  that  they  contained 
about  87  per  cent,  of  silver,  this  supposition  proved 
exact.  It  is,  therefore,  not  improbable  that  this  mineral 
may  have  been  formed  in  nature  by  the  prolonged  action 
of  sulphurous  vapours  upon  metallic  silver. 


On  the  Strength  of  Solutions  of  Phosphoric  Acid  of 
Various  Densities,*  by  Mr.  John  Watts,  Senior  Pell 
Scholar  in  the  Labor atories  of  the  Pharmaceutical 
Society. 

The  utility  of  a  table  which  shows  at  a  glance  the  per¬ 
centage  strength  of  a  solution  whose  specific  gravity  is 
known,  will  at  once,  I  think,  be  admitted  by  all.  The 
force  of  this  is  shown  by  the  fact  that,  many  years  ago, 
MM.  Bineau  and  Otto  compiled  the  first  table  of  the 
kind,  sulphuric  acid  being  the  substance  operated  upon  ; 
this  was  soon  afterwards  followed  by  nitric  and  hydro¬ 
chloric  acids  by  Dr.  Ure;  and  still  more  recently  by 
another  for  ammonia.  The  other  alkalies,  potash  and 
soda,  have  also  been  tabulated  by  Dalton  and  Funner- 
mann ;  acetic  acid  by  Dr.  Mohr,  and  alcohol  by 
Fownes.  These,  I  believe,  are  all  wThich,  up  to  the 
present  time,  have  been  so  worked  upon. 

Knowing  the  great  advantage  such  tables  present  to 
the  practical  chemist,  more  particularly  in  saving  of 
time  and  labour,  I  undertook,  as  a  subject  for  the  Phar¬ 
maceutical  Conference,  to  compile  p,  table  of  phosphoric 
acid,  so  as  to  exhibit  at  once  the  relation  between  its 
density  and  its  strength.  .  .  .  Although  a  table  for 

phosphoric  acid  is  not  so  indispensable  as  one  for  sul¬ 
phuric  or  nitric  acids,  its  use  in  the  arts  and  manufac¬ 
tures  being  much  more  limited,  still  phosphoric  acid  is 
coming  into  much  greater  use,  at  least  in  medicine,  and 
any  one  who  has  had  the  work  of  making  the  “  syrup  of 
phosphates  ”  which  are  now  so  fashionable,  knows  the 
advantage  accruing  from  the  possession  of  a  ready 
means  of  obtaining  a  knowledge  of  the  strength  of  his 
solution.  ...  In  the  compilation  of  a  table  of  this 
kind,  the  first  thing  is  to  know  at  what,  specific  gravity 
to  start ;  accordingly,  finding  that  a  thick  syrupy  acid 
of  i’5  sp.  gr.  contained  nearly  50  per  cent,  real  P05,  I 

*  Read  at' the  meeting  of  the  Pharmaceutical  Conference, 
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made  that  the  starting  point  and  proceeded  regularly 
downwards  as  far  as  sp.  gr.  roo6.  The  interval  between 
these  two  numbers  contains  47  specific  gravities,  there¬ 
fore  49  in  all,  and  as  each  sp.  gr.  was  analysed  at  least 
three  times  in  order  to  obtain  a  correct  mean,  it  entailed 
the  work  of  about  150  analyses.  The  table,  when  com¬ 
pleted,  stands  as  follows  : — 


Specific 

gravity 

Per¬ 

centage 

Specific 

gravity 

Per¬ 

centage 

Specific 

gravity 

Per¬ 

centage 

Specific 

gravity 

Per¬ 

centage 

1  *508 

49  "6o 

1  ’369 

39-2! 

I  *236 

27*30 

1-095 

I2‘l8 

1-492 

48*41 

I*356 

38-00 

1  -226 

26  -36 

1-081 

i°*44f 

l  ‘476 

47-10 

1  *347 

37*37 

I*2II 

24-79 

1-073 

9*53 

1  -464 

45*^3 

i*339 

3674 

1**97 

23-23 

1  -066 

8  -62 

i  *453 

45*38 

1-328 

36*15 

1-185 

22*07 

1-056 

7*39 

1-442 

44**3 

i*3i5 

34-82 

1*173 

20-9  I 

1-047 

6-17 

1  ’434 

43*95 

1-302 

33*49 

1-162 

19*73 

1-031 

4**5 

1  -426 

43*28 

**293 

3271 

1*153 

1 8  *8 1 

I  ’022 

3  *°3 

1-418 

42-61 

1-285 

3 1  *94 

1*144 

17*89 

I  -014 

1*9* 

1  *401 

41-60 

i  -276 

31-03 

1-136 

16*95 

i  -006 

•790 

1-392 

40-86 

1-268 

3°**3 

1-124 

i5*64 

1 '3  84 

40-12 

1*257 

29-16 

1*113 

*4*33 

1-376 

39*66 

!*247 

28  -24 

1*109 

I3*25 

I  would  next  notice  the  method  employed  for  its 
analysis.  Now,  after  essaying  and  testing  the  various 
advantages  of  a  great  many  different  processes,  of  which 
I  will  speak  hereafter,  I  came  to  the  conclusion  that, 
with  a  pure  solution  of  phosphoric  acid,  no  method  is 
more  simple,  more  accurate,  or  less  liable  to  error,  than 
the  method  employed  in  the  British  Pharmacopoeia — 
viz.,  “  the  evaporation  down  of  a  weighed  quantity  of  the 
solution,  with  a  known  excess  of  pure  protoxide  of  lead.” 

I  confess  I  was  somewhat  disappointed  when  first  em¬ 
ploying  this  method,  owing  to  the  discordant  results 
obtained,  notwithstanding  that  at  first  sight  it  seems  ex  ¬ 
ceedingly  straightforward  and  plain  ;  but  I  afterwards 
found  it  entirely  arose  from  not  operating  with  pure 
oxide.  I  had  used  the  commercial  article,  and  though 
previous  to  each  analysis  it  had  been  carefully  ignited, 
there  nevertheless  remained  so  much  carbonate  and  other 
impurities,  as  to  render  it  practically  worthless,  no  two 
results  agreeing  nearer  than  2  or  3  per  cent. 

Finding  this  to  be  the  case,  I  looked  about  for  some 
other  substance  to- use  instead,  and  for  this  purpose  tried 
the  oxide  of  zinc.  Analysis  with  this  latter  oxide  gave 
perfectly  accurate  results  as  regards  numbers,  but  was, 
however,  open  to  a  great  objection,  inasmuch  as  the 
phosphate  of  zinc  formed  readily  fuses,  and  upon  igni¬ 
tion  towards  the  end  of  the  analysis  to  get  rid  of  the 
last  traces  of  water,  the  phosphate  fusing,  and  adhering 
tenaciously  to  the  bottom  of  the  crucible,  from  which  it 
cannot  be  subsequently  removed,  entirety  spoils  it  for  a 
second  operation.  Oxide  of  magnesia  answered  110  better, 
for  this,  unlike  the  oxides  of  lead  and  zinc,  forms  a 
hydrate  when  put  into  water  ;  and,  as  is  the  case  with 
many  magnesia  salts,  either  the  last  traces  of  this  water 
of  hydration,  or  the  atom  of  basic  water  assimilated  when 
neutralising  the  P05  is  so  difficult  to  totally  expel,  even 
after  powerful  ignition,  that  one  can  never  be  certain 
that  the  whole  of  the  water  is  driven  off  unless  the  cap¬ 
sule  has  been  allowed  to  cool  and  re-ignited  several 
times,  which,  with  such  a  number  of  similar  analyses, 
causes  much  unnecessary  trouble.  ...  I  tried  also 
the  volumetric  nitrate  of  uranium  process,  but  as  the 
results  never  approach  nearer  than  five  to  six  per  cent., 
a  discrepancy  too  great  to  be  allowed  in  a  case  like  this, 
it  was  given  up.  .  .  Determined  then  to  revert  again  to 
oxid§  of  lead,  and  to  prepare  a  pure  oxide  myself,  I  took 
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red  lead  tyPbO  +  Pb02),  and  dissolving  out  the  protoxide 
with  dilute  nitric  acid,  washed  well  the  resulting  bin- 
oxide  ,•  this,  by  careful  ignition  over  an  air-flame,  loses 
its  extra  oxygen  atom,  and  passes  with  incandescence  to 
the  state  of  protoxide.  Working  with  oxide  prepared 
in  this  manner  I  obtained  highly  satisfactory  results,  and 
subsequently  used  this  method  only  for  the  completion 
of  the  analysis  of  the  table.  By  examining  the  grada¬ 
tion  of  the  numbers  on  the  table,  we  see  that  the  per¬ 
centage  increases  or  decreases  regularly  according  as  the 
specific  gravity  rises  or  falls,  proving  that  the  strength 
can  be  correctly  deduced  from  a  knowledge  of  its  density 
and  that,  unlike  acetic  acid,  it  presents  no  anomaly  in 
this  respect ;  also,  that  when  a  strong  acid  is  diluted 
with  water,  though  a  considerable  quantity  of  heat  is 
evolved,  no  condensation  in  volume  follows.  The  correct¬ 
ness  of  the  numbers  may  be  also  somewhat  checked  in 
the  following  manner  : — 

Take  100  fluid  grains  of  1*508  acid,  this  will  weigh 
150-8  grs.,  and  contain  74-79  grs.  hy  weight  of  P05 
dilute  this  with  100  fl.  grs.  of  water,  the  whole  will  weigh 
250-8  grs.,  and  contain  74-79  grs.  by  weight  of  P05 ;  each 
100  parts  by  weight  will  be  therefore  of  sp.  gr.  1*254, 
and  contain  theoretically  29-7  parts  by  weight  of  acid  ; 
by  referring  to  the  latter  sp.  gr.  on  the  table,  we  find 
by  experiment  such  number  to  contain  29*16  per  cent. 
Again,  100  fl.  grs.  of  acid  1*285  sp.  gr.  will  weigh  128-5 
grs.,  and  contain  41*03  grs-  by  weight  of  P05 ;  diluted 
with  100  fj.  grs.  of  water,  will  weigh  228-5  grs.,  and  con¬ 
tain  41*03  grs.  of  acid,  being  of  sp.  gr.  1*142  ;  each  too 
parts  of  this  sp.  gr.  should  contain,  then,  17-9  by  weight 
of  PO5.  Deference  to  the  table  shows  us  1 7-89  percent. 
I  have  checked  a  great  many  numbers  in  this  manner, 
and  they  all  come  correct. 

The  temperature  at  which  all  the  specific  gravities 
were  taken  was  15-5  C.  (6o°  Fahr.).  This  is,  of  course, 
an  important  point  in  using  the  table,  as  the  volume  of 
liquid  varies  considerably  according  to  the  temperature.  ; 
and  as  at  different  heights  of  the  thermometer  compari¬ 
son  of  volumes  no  longer  holds  good,  consequently  com¬ 
parison  of  percentages  would  be  equally  fallacious. 

Very  little  more  remains  to  be  said,  as  this  is  not  a 
comprehensive  subject  which  requires  much  dwelling 
upon.  I  might  add  that  the  acid  used  was  prepared 
from  common  phosphorus  in  the  ordinary  manner  ;  but 
I  have  since  made  several  samples  of  acid  from  amor¬ 
phous  phosphorus  as  first  mentioned  by  Mr.  Groves,  and 
decidedly  prefer  this  latter  method ;  the  phosphorus  is 
readily  acted  upon,  entails  no  danger  in  the  process,  and 
a  product  is  obtained  in  a  few  hours  -which  ordinarily 
would  take  as  many  days.  One  little  objection  appeared, 
which  is  apt  to  make  one  think  that  the  product  is  not 
absolutely  pure,  viz.,  that  in  the  concentrated  state  it 
was  more  or  less  coloured,  possessing  a  brownish  or 
yellow  tint ;  this  might  have  arisen  from  the  particular 
specimen  of  amorphous  phosphorus  opCiated  upon  . 
probably  another  sample  would  not  show  this  defect. 

Lastly,  I  think  I  have  shown,  as  far  as  practicable, 
the  corrections  of  the  table  in  question  ;  and  I  know 
this,  that  in  quantitative  analysis  generally,  and  more 
especially  when  work  is  published  for  the  use  or  guidance 
of  others,  as  in  the  present  instance,  it  behoves  me 
to  accept  only  thoroughly-substantiated  and.  '\011fied 
results,  else  an  incorrect  analysis,  while  it  biings  one  s 
own  name  into  disrepute,  at  the  same  time  misleads  and 
falsifies  the  labours  of  others.  It  only  remains  now  to 
be  seen  whether  the  table  prove  in  practice  as  useful 
as  it  was  anticipated  to  be. 
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Note  on  Nitrite  of  Soda,*  by  Mr.  W.  D.  Howard. 

Mr.  Warington’s  able  paper  in  the  Pharmaceutical 
Journal  for  July  has  pretty  much  exhausted  this  sub¬ 
ject.  I  do  not,  however,  remember  to  have  seen  noticed 
a  tolerably  ready  method  for  purifying  the  rough  nitrite 
of  soda  from  much  of  the  undecomposed  nitrate  which 
in  practice  it  always  retains.  This  method  consists  in 
taking  advantage  of  the  slight  difference  in  solubility 
between  the  two  salts,  which  is  sufficient  to  enable  the 
nitrate  to  be  in  great  measure  removed  before  the  nitrite 
begins  to  crystallise  out.  A  sample  of  rough  nitrite 
treated  in  this  way,  which  originally  contained  18-9  per 
cent,  of  nitrite  of  soda,  was  purified  till  it  yielded  40*3 
per  cent.  As  the  crude  nitrite  invariably  contains  either 
carbonate  of  soda,  caustic  soda,  or  a  mixture  of  both,  this 
method  will  not  alone  enable  a  perfectly  pure  product  to 
be  prepared. 


TECHNICAL  CHEMISTRY. 


Chemical  Researches  on  Hydraulic  Cements, 
by  M.  E.  Fremy. 

( Continued  from  'page  153.) 

Action  of  Fat  Lime  on  Various  Bodies. — If  in 

the  calcination  of  an  argillaceous  limestone  aluminate 
of  lime  is  produced,  the  hydraulic  properties  of  which 
cannot  be  doubted,  there  is  also  formed,  without  doubt, 
during  the  calcination,  a  silicate  of  lime  and  a  silicate 
of  alumina  and  lime,  which,  as  we  know,  gelatinise 
with  acids,  but  do  not  hydrate  in  water.  Must  it  be 
admitted  that  silicate  of  lime  and  the  double  silicate  of 
alumina  and  lime,  which  exist  in  all  hydraulic  cements, 
play  no  part  in  the  setting  of  cements  in  contact  with 
water?  I  think  not;  and  the  following  experiments 
seem  to  confirm  this  opinion. 

I  have  already  said  that  these  silicates  exercise  no 
direct  action  upon  water,  and  cannot  in  this  respect  be 
compared  to  calcareous  aluminates.  But  a  cement  after 
its  calcination  contains  free  lime ;  aluminate  of  lime,  by 
decomposing  in  water,  may  also  produce  it.  I  considered 
that  this  base  might  perhaps  exercise  an  action  upon 
bodies  which  do  not  immediately  hydrate,  and  cause 
them  to  play  the  part  of  puzzolana.  It  was  on  account 
of  this  hypothesis  that  I  undertook  the  following  experi¬ 
ments  on  the  composition  and  properties  of  the  puzzo- 
lanas : — 

The  first  thing  I  had  to  ascertain  was  whether,  in 
cements  and  mortars,  lime  acts  otherwise  than  by  ob- 
sorbing  the  carbonic  acid  of  the  air  or  in  forming  a 
hydrate  which  solidifies  whilst  drying. 

We  know  that  lately  the  chemical  action  of  hydrate 
of  lime  on  puzzolanas  has  been  strongly  contested*  My 
experiments  leave  no  doubt  on  this  point,  and  show  that 
there  really  exists  a  certain  number  of  bodies  which, 
w7hen  cold,  form  a  combination  with  hydrated  lime,  and 
produce  masses  which  solidify  in  water. 

To  determine  the  nature  of  the  bodies  which  possess 
this  remarkable  property,  I  took  almost  all  the  natural 
and  artificial  compounds  which  by  nature  form  combina¬ 
tions  with  lime.  I  mixed  them  with  variable  quantities 
of  anhydrous  or  hydrated  lime. 

The  bodies  principally  experimented  on  were  silica 
and  alumina  in  their  various  states,  clay  dried  and  baked 
at  different  temperatures,  baked  earths,  natural  or  arti¬ 
ficial  silicates,  the  principal  rocks,  insoluble  phosphates 
and  carbonates,  bodies  remarkable  for  their  porosity, 
such  as  animal  charcoal,  and  several  manufacturing 
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products.  In  fact,  I  took  all  the  compounds  which,  by 
reason  of  their  chemical  composition  or  their  physical 
properties,  their  chemical  or  their  capillary  affinity,  will 
combine  or  unite  mechanically  with  lime.  I  equally 
desired  to  determine  the  condition  of  the  lime  which  is 
best  suited  for  the  puzzolanic  action. 

My  experiments  showed  that  the  compound  wThich  is 
formed  by  carefully  hydrating  the  lime,  and  which  may 
be  thus  represented  CaO,H(),  is  that  which,  under  the 
influence  of  water,  combines  with  the  puzzolanas  with 
the  greatest  facility.  I  have  shown  besides  that  true 
puzzolanas — that  is  to  say,  those  which  form  a  combina¬ 
tion  with  hydrate  of  lime  when  cold,  solidifying  in 
water — are  much  rarer  than  one  would  imagine. 

Baked  earths,  volcanic  substances,  more  or  less  cal¬ 
cined  clays  which  are  generally  considered  as  puzzolanas, 
should  not  be  comprised  in  this  class  of  bodies,  and,  with 
a  few  exceptions,  do  not  harden  on  their  contact  with 
hydrate  of  lime. 

*  The  really  active  bodies,  the  true  puzzolanas,  are  the 
simple  or  multiple  silicates  of  lime,  which  only  contain 
30  or  40  per  cent,  of  silica,  and  which  are  sufficiently 
basic  to  gelatinise  with  acids. 

As  these  good.  hydraulic  cements  contain  the  very 
basic,  simple  or  multiple,  silicates  which  gelatinise  with 
acids,  I  have  been  led  to  admit  that  the  part  of  these 
bodies  in  the  setting  of  cements  is  to  act  as  puzzolanas, 
and  combine,  under  the  influence  of  water,  with  the  free 
lime  which  exists  in  cements. 

These  observations  coincide  exactly  with  those  of  M. 
Chevreul,  in  which  he  has  shown  that  puzzolanas  unite 
with  lime  on  account  of  a  phenomenon  of  capillary 
affinity. 

After  having  studied  the  properties .  id  composition  of 
the  different  elements  found  in  cements,  I  sum  up  the 
theory  of  their  hydraulicity  in  the  following  propositions: 

I  do  not  admit  what  is  still  generally  believed— 
namely,  that  the  setting  of  hydraulic  cements  is  due  to 
the  hydration  of  silicate  of  lime  or  that  of  double  silicate 
of  alumina  and  lime.  These  salts  form  no  combination 
with  water. 

I  attribute  the  setting  of  a  hydraulic  cement  to  two 
chemical  actions: — 1st,  to  the  hydration  of  aluminates 
of  lime ;  2nd,  to  the  reaction  of  hydrate  of  lime  upon 
the  silicate  of  lime  and  the  silicate  of  alumina  and  lime 
which  exist  in  all  cements,  and  in  this  case  act  as 
puzzolanas. 

The  calcination  of  an  argillaceous  limestone  produces 
a  good  hydraulic  cement  only  when  the  proportions  of 
clay  and  lime  are  such  that  they  form,  in  the  first  place, 
an  aluminate  of  lime,  represented  by  one  of  the  following 
formulae:  Al203,Ca0 — Al203,2Ca0 — Al203,3Ca0;  in  the 
second  place,  a  very  basic  simple  or  multiple  silicate  of 
lime,  which  gelatinises  with  acids  and  approximates  to 
the  following  formulae:  Si03,2Ca0 — Si03,3Ca0;  and 
thirdly,  free  lime,  which  may  act  upon  the  preceding 
puzzolanic  silicates. 

In  many  cases  the  chemical  composition  of  an  argilla¬ 
ceous  limestone  is  not  the  only  condition  which  deter¬ 
mines  the  quality  of  the  cement;  the  reaction  of  the  lime 
upon  the  clay  must  take  place  at  the  highest  tempera¬ 
ture.  Indeed,  this  excessive  heat  produces  the  hydraulic 
elements  of  the  cement  in  the  basic  conditions  which  the 
setting  in  water  requires,  and  which  by  melting  the 
aluminate  of  lime  gives  it  all  its  activity. 

Such  are  the  relative  theoretical  conditions  of  the 
hydraulicity  of  cements  which  result  from  the  experi¬ 
ments  of  this  first  research.  In  another  paper  I  shall 
show  the  practical  utility  of  these  researches. 


Cnodl t' lm?** }  Notes  on  a  Commercial  Sample  of  Sulphate  of  Quinine .  163 


PHARMACY,  TOXICOLOGY,  &c. 


On  the  Purity  of  Commercial  Bromides  and  Iodides 
other  than  Iodide  of  Potassium*  by  Henry  Matthews, 

F.C.S. 

Nineteen  samples  of  bromides  and  iodides  were  exa¬ 
mined,  consisting  of  seven  samples  of  bromide  of  potas¬ 
sium  and  three  each  of  the  bromides  and  iodides  of 
ammonium  and  cadmium.  The  results  of  the  analyses 
are  given  in  the  tables  annexed. 
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Iodides  of  Ammonium  and  Cadmium. 
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The  methods  adopted  for  the  determinations  were — 

1.  Carbonate.  By  a  standard  solution  of  sulphuric 
acid,  10  cubic  centimetres  of  which  were  equivalent  to 
0-05  grammes  of  IvO,C02. 

2.  Sulphate.  In  the  usual  way,  by  precipitation  with 
chloride  of  barium. 

3.  Chloride,  bromide,  and  iodide.  In  the  bromides 
about  2  grammes  of  the  salt,  dissolved  in  water,  dilute 
nitric  acid  added,  and  then  agitated  with  chloroform, 
more  chloroform  being  added  until  the  chloroform  re¬ 
mained  colourless.  The  chloroform  is  well  washed  with 
distilled  water,  and  the  chlorine  and  bromine  determined 
in  the  aqueous  solution  by  precipitation  with  silver,  and 
afterwards  heating  a  weighed  portion  of  the  precipitate 
in  a  current  of  chlorine.  The  iodine  was  determined  by 
deducting  the  weight  of  the  silver  precipitate  obtained 
after  the  removal  of  the  iodine  from  the  weight  of  a  cor¬ 
responding  silver  precipitate  obtained  from  a  portion  of 
the  original  salt. 

In  the  iodides,  the  chlorine  and  iodine  were  deter¬ 
mined  by  weighing  the  precipitate  by  nitrate  of  silver, 


and  afterwards  heating  a  weighed  portion  of  that  preci¬ 
pitate  in  a  current  of  chlorine. 

Bromine  in  the  iodides  was  searched  for  qualitatively 
by  mixing  a  portion  of  the  salt,  dissolved  in  water,  with 
dilute  sulphuric  acid  and  a  little  starch-paste,  adding 
fuming  nitric  acid,  and  then  chlorine  water,  until  the 
blue  colour  produced  by  the  iodine  and  starch  disappears. 
The  further  addition  of  chlorine  water  will  now  liberate 
the  bromine,  if  present,  and  it  may  be  removed  by  means 
of  chloroform.  No  bromine,  however,  was  found  in  any 
of  the  samples  of  the  iodides. 

4.  Water.  By  heating  in  the  air-bath,  at  a  tempera¬ 
ture  of  1200  C.,  until  a  constant  weight  was  obtained. 

The  results  to  be  deduced  from  the  analysis  are,  that 
the  bromides  of  ammonium  and  cadmium  and  iodide  of 
cadmium  are  practically  pure.  The  same  cannot  be  said 
of  the  bromide  of  potassium ;  and  with  regard  to  the 
iodide  of  ammonium,  the  principal  impurity  is  the  large 
quantity  of  sulphate  found  in  twro  of  the  samples,  and 
the  presence  of  which  in  such  quantities  is  somewhat 
difficult  to  account  for. 

The  whole  of  the  samples,  with  the  exception  of  five 
forwarded  to  me  by  Dr.  Attfield,  were  purchased  at  the 
shops  of  wrell-known  chemists  and  druggists,  and  varied 
very  considerably  in  price,  the  highest  priced  not  being 
al  ways  the  purest. 


Botes  on  a  Commercial  Samjjle  of  Sulphate  of  Quinine, f 
by  W.  W.  Stodart,  P.G.S.,  Bristol . 

In  July  last  I  received  a  sample  of  sulphate  of  quinine 
from  Dr.  Attfield,  which  was  forwarded  for  the  inspec¬ 
tion  of  the  Adulteration  Committee,  and  a  report  re¬ 
quested.  The  name  of  the  manufacturer,  as  stated  on 
the  label,  was  Auguste  Thil,  at  Paris.  I  could  get  no 
information  from  many  of  the  leading  drug-houses  in 
London,  in  answer  to  inquiries  respecting  its  commercial 
relation  and  importation,  nor  could  I  obtain  an  original 
bottle  till  a  friend  bought  one  for  me  from  a  druggist  at 
Cardiff.  As  far  as  I  can  ascertain,  it  is  principally  sold 
for  the  use  of  shippers  and  surgeons,  and,  as  an  induce¬ 
ment  to  the  purchaser,  is  offered  at  a  low  price.  In  ex¬ 
ternal  appearance  it  differs  much  from  a  pure  article, 
such  as  Howard’s  or  Pelletier’s.  It  is  not  so  distinctly 
crystallised,  and  is  more  silky.  It  is  much  more  soluble 
in  diluted  sulphuric  acid  than  the  genuine  salt.  It  is 
not  discoloured  by  strong  nitric  or  sulphuric  acids,  show¬ 
ing  the  absence  of  phloridzine  or  salicine. 

An  aqueous  solution  of  chlorine  and  ammonia  failed 
to  give  the  green  tinge  so  characteristic  of  quinine. 
Nitrate  of  silver  and  nitric  acid  gave  a  white  curdy 
precipitate  of  chloride  of  silver.  Chloride  of  barium 
and  hydrochloric  acid  also  gave  a  dense  precipitate  of 
sulphate.  The  next  test  applied  was  that  of  Dr. 
Herapath. 

Ten  grains  of  the  suspected  salt,  treated  in  the  usual 
way,  only  afforded  one  or  two  very  minute  crystals  of 
iodosulphate — a  quantity  too  small  to  be  weighed.  I 
then  tried  the  sulphocyanide  test  described  by  me  at  our 
last  year’s  meeting.  The  resulting  precipitate,  under  a 
quarter-inch  lens,  showed  abundance  of  large  massive 
crystals  of  sulphocyanide  of  cinchonine  interspersed  with 
the  well-known  tufts  of  sulphocyanide  of  quinidine,  but 
noneof  the  long  aeicular  crystals  of  the  quinine  salt.  When 
dissolved  in  water,  to  the  extent  of  a  scruple  to  the  ounce, 
hardly  any  fluorescence  was  perceptible  to  the  naked  eye 
in  daylight.  Even  the  spark  of  a  powerful  Kuhmkorff’s 
coil  gave  only  a  faint  fluorescent  light,  which  is  so  in- 
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tense  and  beautiful  in  a  solution  of  quinine,  even  when 
containing  only  the  one-fourth  of  a  grain  per  cent.  My 
modification  of  Liebig’s  test  was  most  decisive,  and  cor¬ 
roborated  the  above  results  in  the  most  marked  manner. 

I  cannot  proceed  without  passing  a  vote  of  censure 
against  the  British  Pharmacopoeia  test.  The  amount  of 
water  is  very  prejudicial  to  its  usefulness,  nor  is  there 
any  rule  given  for  the  quantity  of  ammonia  to  be  used, 
and  the  student  will  find  to  his  vexation  that,  as  the 
quantity  of  ammonia  used  differs,  so  will  the  amount 
of  precipitate  vary  also.  Another  thing  worthy  of  re¬ 
mark  is,  that  the  presence  of  cinchonine  modifies  and 
almost  entirely  masks  the  iodine  and  sulphocyanide  tests 
for  quinine.  I  could  not  get  the  herapathites  to  crystal¬ 
lise,  or  the  sulphocyanides  to  deposit,  till  I  had  separated 
the  quinine  by  ether.  If  I  had  not,  therefore,  been 
aware  of  this,  I  should  have  put  down  this  specimen  of 
quinine  to  have  had  none  at  all  in  it  of  the  true  alkaloid. 

The  best  use  to  make  of  the  Pharmacopoeia  method 
of  testing  is  to  correct  any  previous  observation  by  a 
synthetical  examination,  for  either  ©f  or  any  mixture  of  the 
three  alkaloids,  when  treated  exactly  alike,  show  a  marked 
distinction  in  their  general  appearance  when  too  much 
ammonia  is  not  employed.  A  quantitative  analysis  gave 
41 ’3  per  cent,  of  cinchonine,  which  would  be  equivalent 
to  36*31  of  the  sulphate,  the  remainder  being  quinidine 
and  quinine,— the  latter  forming  about  10  per  cent,  of 
the  -whole,  and  probably  a  mixture  of  hydrochlorates  and 
sulphates. 

From  the  foregoing  experiments  it  is  evident  that  the 
so-called  sulphate  of  quinine  is  nothing  of  the  kind,  but 
a  mixture  of  cinchonine  and  quinidine,  with  only  a 
tenth  of  quinine.  In  short,  it  is  truly  what  the  label 
ironically  states,  a  “ fabrique  speciale”  which  it  is  the 
duty  of  the  Adulteration  Committee  to  expose,  and  cer¬ 
tainly  not  proper  for  a  druggist  to  sell  as  pure  sulphate 
of  quinine.  On  the  other  hand,  it  is  very  pleasing  to 
find  that  such  an  article  could  not  readily  be  procured 
from  our  well-known  wholesale  London  houses.  It 
proves  the  truth  of  what  I  affirmed  at  Bath,  that  it  is 
the  druggist’s  own  fault  if  he  does  not  get  a  genuine 
article. 


On  the  Iodo-Hydrargyride  of  Potassium  and  the  Oxida¬ 
tion  Tests  for  Methylic  Alcohol  in  the  Presence  of 
Ethylic  Alcohol  and  some  other  Organic  Bodies  f  by 
Mr.  John  Tuck. 

At  the  Bath  meeting  of  the  British  Pharmaceutical  Con¬ 
ference,  it  was  shown  that  oil  of  cloves  had  the  same 
effect  on  the  iodo-hydrargyride  of  potassium  test  for 
methylic  alcohol  as  acetone  ;  it  therefore  became  evident 
that  some  additional  experiments  were  necessary, in  order 
to  determine  whether  or  not  the  volatile  oils  or  organic 
principles  existingin  the  tinctures  were  in  any  way  calcu¬ 
lated  to  interfere  with  its  application,  and  if  so  to  devise 
some  simple  method  whereby  such  interfering  agent 
might  be  removed  previous  to  the  application  of  the  test. 
With  this  object  in  view,  I  dissolved  one  drachm  of  the 
oil  of  cloves  in  nine  drachms  of  spirit  of  wine  ;  on  testing 
this  with  the  iodo-hydrargyride  of  potassium,  as  I  ex¬ 
pected,  there  was  no  precipitate.  I  next  distilled  a  por¬ 
tion  of  it,  and  on  testing  the  distillate  I  obtained  the 
reaction  characteristic  of  spirit  of  wine.  This  experiment 
teaches  us  that  the  worst  possible  interfering  agent  can 
readily  be  separated  by  simple  distillation. 

I  have  also  distilled  and  tested  nearly  the  whole  of  the 
tinctures  of  the  British  Pharmacopoeia  prepared  with 
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duty-paid  spirit,  and  in  no  case  have  I  met  with  any  oil 
or  organic  principle  that  interfered  with  the  lest.  I 
obtained  the  characteristic  precipitate  in  every  case,  so 
that  the  absence  of  a  precipitate  with  the  iodo-hydrar¬ 
gyride  of  potassium  test  may  be  looked  upon  as  conclu¬ 
sive  evidence  of  the  preparation  being  made  with 
methylated  spirit.  The  tinct.  gallaj  requires  to  be  dis¬ 
tilled  carefully,  otherwise  some  portion  of  the  formic 
acid  is  carried  over  with  the  vapour  of  the  spirit,  and  on 
testing  it  a  dark  precipitate  is  the  result.  In  distilling 
tinct.  iodi  co.  some  portion  of  the  iodine  is  almost  sure 
to  be  carried  over ;  but  if  the  distillation  is  conducted 
with  care  the  small  portion  that  is  carried  over  will  not 
interfere  with  the  test;  however,  if  thought  desirable, 
this  may  be  prevented  by  adding  potash  to  the  tincture 
previous  to  distillation. 

Since  the  reading  of  my  former  paper  at  Bath,  a  pro¬ 
cess  has  been  published  for  the  detection  of  methylic 
alcohol  in  the  presence  of  ethylic  alcohol  and  volatile  oil 
by  Mr.  Miller,  which  is  certainly  the  best  and  most  re¬ 
liable  of  all  that  have  been  brought  forward.  I  do  not, 
however,  mean  to  say  that  any  new  principle  has  been 
discovered,  or  the  new  application  of  an  old  one,  for 
even  when  the  methylated  spirit  in  question  was  under 
the  consideration  of  the  Board  of  Inland  Revenue,  Pro¬ 
fessors  Graham,  Hofmann,  and  Redwood  reported  to  the 
Chairman  that, — 

“  Under  the  influence  of  oxidising  agents,  methylic 
spirit  furnishes,  together  with  other  products,  a  consider¬ 
able  amount  of  formic  acid,  whilst  alcohol  under  these 
circumstances  yields  principally  acetic  acid.  Formic  and 
acetic  acids,  although  closely  allied  in  composition  and 
general  characters,  still  offer  a  greater  number  of  points 
of  difference  than  the  two  alcohols  which  they  represent. 
Formic  acid  may  be  readily  distinguished  from  acetic 
acid  by  the  facility  with  which  the  former  precipitates 
the  metals  from  the  solutions  of  the  more  easily  reducible 
metallic  oxides,  such  as  oxide  of  silver  and  oxide  of 
mercury,  which  are  not  affected  by  acetic  acid.  Unfor¬ 
tunately,  this  method  of  testing  became  inapplicable, 
since  it  was  found  that  alcohol  free  from  methylic  spirit 
when  submitted  to  the  action  of  oxidising  agents,  inva¬ 
riably  yields,  in  addition  to  aldehyde,  which  can  be 
resinified  and  removed  by  potash,  a  small  quantity  of 
formic  acid,  so  that  the  presence  of  formic  acid  among 
the  products  of  oxidation  of  a  suspected  liquid  cannot  with 
certainty  be  regarded  as  an  evidence  of  the  existence  of 
methylic  spirit  in  the  original  liquid.” 

The  method  adopted  by  Mr.  Miller  in  applying  the 
principle  of  oxidation  is  not  capable  of  being  carried  out 
easily  nor  quickly,  but  these  disadvantages  are  counter¬ 
balanced  by  the  certainty  which  attends  the  results  of 
the  oxidation  of  methylic  alcohol.  As  stated  by  the 
learned  chemists  in  their  report  to  the  Board  of  Inland 
Revenue,  the  presence  of  a  small  quantity  of  formic  acid 
in  the  oxidation  products  of  a  suspected  liquid  is  no  proof 
of  the  existence  of  methjdic  spirit  in  the  original;  but, 
as  ethylic  alcohol  only  yields  a  very  little,  and  as 
methylic  alcohol  yields  a  great  amount  of  formic  acid, 
its  presence  in  quantity  after  the  oxidation  of  a  small 
portion  of  a  suspected  spirit,  by  whatever  method  it  is 
conducted,  points  unmistakably  to  the  previous  presence 
of  methylic  alcohol,  other  sources  from  which  it  may  pos¬ 
sibly  be  derived  of  course  being  absent. 

The  sources  from  which  formic  acid  may  be  derived 

* 

by  oxidation  without  the  presence  either  of  ethylic  or 
methylic  alcohol  are  many,  so  that  in  every  case,  before 
applying  any  method  of  oxidation  to  a  suspected  spirit, 
we  should  first  free  it  from  organic  matter  by  distillation 
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or  other  process, —  albumen,  casein,  gelatine,  starch,  1 
sugar,  both  cane  and  grape,  tartaric  acid,  woody  fibre, 
the  cereal  grains,  and  many  other  organic  substances 
yielding  formic  acid  by  oxidation  ;  it  also  exists,  as  is 
well  known,  naturally  in  ants,  some  caterpillars,  oil  of 
turpentine,  the  stinging-nettle,  and,  it  is  said,  even  in 
some  mineral  waters. 

The  method  given  by  Mr.  Miller  in  the  Pharma¬ 
ceutical  Journal  for  last  April  is  as  follows: — “Put 
into  the  flask  thirty  grains  of  bichromate  of  potash,  in 
powder,  add  half  an  ounce  of  water  with  twenty -five 
minims  of  strong  sulphuric  acid,  and  then  half  a  fluid 
drachm  of  the  spirit ;  allow  the  mixture  to  stand  fifteen 
minutes,  and  distil  half  a  fluid  ounce.  Add  to  the  dis¬ 
tillate  a  very  slight  excess  of  carbonate  of  soda,  boil  it 
down  to  two  fluid  drachms,  and  add  enough  acetic  acid 
to  impart  a  distinct  though  feeble  acid  reaction ;  then 
pour  it  into  a  test-tube,  and,  after  adding  a  grain  of 
nitrate  of  silver,  dissolved  in  half  a  drachm  of  water, 
boil  very  gently  for  about  two  minutes.  If  the  liquor 
merely  darkens  a  little,  but  continues  quite  translucent, 
the  spirit  is  free  from  methyl ;  but  if  it  becomes  muddy 
and  opaque,  and  the  tube,  after  being  rinsed  and  filled 
with  water,  appears  browned  (best  seen  by  holding  it 
against  white  paper),  the  spirit  is  methjdated.” 

I  distilled  a  portion  of  the  tinct.  rhei,  of  wrhich  I  have 
brought  a  sample,  and  on  testing  the  distillate  with  the 
iodo-hydrargyride  of  potassium,  there  wras  no  precipitate, 
thus  indicating  the  presence  of  methylic  alcohol.  On 
carrying  out  the  oxidation  method  of  detecting  it,  I 
obtained  further  evidence  of  its  presence,  thus  confirm¬ 
ing  the  reliability  of  the  iodo-hydrargyride  of  potas¬ 
sium,  and  proving,  beyond  all  dispute,  that  the  tinc¬ 
ture  was  a  methylated  one.  If  a  method  of  oxidising 
the  methylic  alcohol  and  of  neutralising  the  acid  so 
formed  could  be  devised,  without  distillation,  it  would 
wonderfully  simplify  the  oxidation  test  ;  although 
I  have  made  some  experiments  in  this  direction,  by 
heating  the  methylated  spirit  with  a  mixture  of  lime 
and  potash,  they  have  not  yet  been  of  a  satisfactory 
nature.  I  have  not  tried  the  action  of  platinum  black 
on  methylated  spirit,  but  presume  it  would  slowly  con¬ 
vert  the  ethylic  alcohol  into  acetic  acid,  and  the  methylic 
into  formic  acid.  According  to  Dobereiner,  spongy 
platinum,  moistened  with  wood  spirit,  does  not  act  upon 
the  air,  but  if  moistened  at  the  same  time  with  strong 
caustic  potash,  it  often  becomes  heated  to  redness,  and 
converts  the  wood  spirit,  first  into  formic,  and  afterwards 
into  water  and  carbonic  acid. 

As  being  very  suitable  to  the  present  paper,  and 
thinking,  too,  they  would  prove  of  interest,  I  have 
pleasure  in  placing  before  Conference  eight  different 
specimens  of  methylated  preparations,  kindly  placed  at 
my  service  by  the  Chairman  of  the  Board  of  Inland 
Revenue,  W.  H.  Stevenson,  Esq.  There  are  three 
specimens  of  the  beverage  called  called  “  whiskee,” 
three  of  “  brandee,”  one  tincture  of  rhubarb,  and  one 
sweet  spirits  of  nitre.  The  specimens  of  “  brandee  ” 
are  all  prepared  with  methylated  spirit,  without  any,  or 
at  any  rate  but  little,  preparatory  cleaning,  and  are  all 
distinctly  acid.  The  “  Medicated  Indian  Brandee,”  and 
the  “  Cordialised  Indian  Brandee,”  are  all  sweetened 
with  sugar,  the  French  brandee  or  Indian  tincture  is 
different  to  the  other  two,  being  much  higher  flavoured  ; 
it  is  made  very  sweet  with  honey,  and,  I  believe,  con¬ 
tains  saffron  as  a  flavouring  ingredient  ;  the  colour  is 
derived  from  burnt  sugar  ;  and  they  all  contain  more  or 
less  sweet  nitre.  I  am  not  at  all  prepared  to  say,  posi¬ 
tively,  in  what  manner  the  sweet  spirit  of  nitre  comes  | 
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I  to  be  present  in  these  beverages;  whether  there  is  a 
certain  amount  of  sweet  nitre  added  to  the  methylated 
spirit,  or  whether  it  arises  from  the  addition  of  nitric 
acid  to  the  spirit,  and  then  boiling  or  distilling  it,  is  very 
difficult  to  say.  I  am  rather  inclined  to  believe  that  the 
latter  is  the  true  origin  of  it,  and  that  the  nitric  acid  is 
added  with  the  intention  of  oxidising  the  oils  in  the 
naphtha,  or  at  any  rate  modifying  the  taste  and  smell  of 
the  plain  methylated  spirit.  The  three  specimens  of 
“  wliiskee  ”  differ  much  from  each  other,  the  medicated 
whiskee  contains  a  good  deal  of  sweet  nitre,  and  is 
strongly  acid,  the  sweetening  agent  here  used  is  sugar, 
and  it  is  the  least  sw’eet  of  all  the  beverages  ;  the 
“Hollands  flavoured  whiskee”  is  acid,  and,  like  the 
others,  contains  a  portion  of  sweet  nitre,  and  is 
sweetened  with  honey.  I  now  come  to  the  last,  the  best, 
and  the  most  remarkable  of  this  series  of  specimens 
illustrating  human  ingenuity  in  cheating  the  Excise, 
the  “Pure  Islay  Mountain  Medicated  Whiskee  ;”  this 
was  at  first  a  colourless  and  perfectly  clear  syrupy  liquid, 
which,  on  being  exposed  to  full  daylight  in  a  window, 
during  come  very  cold  weather,  became  turbid,  and 
gradually  deposited  a  lot  of  flooculent  crystals.  Not 
being  at  that  time  at  all  able  to  understand  the  forma¬ 
tion  of  these  crystals,  I  forwarded  to  our  worthy  Presi¬ 
dent,  Mr.  Deane,  twTo  or  three  drops  of  the  thick  crystal¬ 
line  deposit,  for  him  to  examine  them  microscopically ; 
afterthe  examination,  both  chemical  and  microscopical, of 
this  small  quantity,  he  felt  quite  assured  that  the  source 
of  the  crystals  was  honey.  Since  that  time,  there  has  been 
a  greater  deposit  of  these  crystals,  a  specimen  of  which 
is  on  the  Conference  table.  1  have  chemically  examined 
them,  and  have  come  to  the  same  conclusion  as  Mr. 
Deane  ;  these  crystals  are,  without  any  doubt,  grape 
sugar,  and  in  all  probability  derived  from  honey,  which 
must  first  have  been  dissolved  and  then  decolourised, 
for  the  finest  sample  of  honey  I  have  yet  seen  would 
certainly  impart  some  degree  of  colour  and  turbidity  to 
any  solvent,  and  this  specimen  of  “  whiskee  ”  was  quite 
colourless  and  perfectly  clear.  Although  acid,  it  is  by 
no  means  so  much  so  as  the  other  specimens,  and  it 
seems  also  to  be  flavoured  with  a  slight  portion  of  chloro¬ 
form.  The  spirit  used  in  its  fabrication  must  have 
undergone  some  kind  of  “cleaning”  process,  as  this  is 
the  most  pleasant  beverage  of  the  whole  series.  On 
distilling  a  portion  of  it,  and  applying  the  iodo-hydrar¬ 
gyride  of  potassium,  and  the  oxidation  method  of  test¬ 
ing  the  presence  of  methylic  alcohol  was  thoroughly 
proved.  The  compounding  of  these  intoxicating  drinks, 
for  it  is  a  sham  to  call  them  by  any  other  name  (for  they 
certainly  are  neither  “  medicinal  ”  nor  “  cordial,”  no 
more  than  duty  paid  brandy,  gin,  or  whisky),  is  a  direct 
fraud  upon  the  revenue,  was  never  contemplated  or 
intended  to  be  one  of  the  uses  of  methylated  spirit,  and 
should  be  strongly  discountenanced  by  all  honourable 
men.  The  Board  of  Inland  Revenue  liberally  allows 
the  methylated  spirit  duty  free  for  the  arts  and  manu¬ 
factures  ;  and  all  interested  in  their  welfare — and  who 
is  not  ? — should  protest  by  their  words  and  deeds  against 
the  abuse  of  such  a  great  boon. 

To  sum  up  this  paper  in  a  few  words,  I  think  we  may 
now  look  upon  the  question  of  the  “  detection  of  methy¬ 
lated  alcohol  in  the  presence  of  ethylic  alcohol  and 
organic  bodies  ”  as  thoroughly  and  satisfactorily 
answered.  We  can,  in  the  first  place,  readily  detect 
the  acetone,  which  is  always  associated  with  the 
methylic  alcohol,  and  by  the  oxidation  method  of 
testing,  interfering  bodies  being  absent,  the  methylic 
|  alcohol  itself. 
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PROCEEDINGS  OF  SOCIETIES. 

ROYAL  INSTITUTION  OF  GREAT  BRITAIN. 

Weekly  Evening  Meeting ,  Friday ,  April  7. 

H.R.H.  The  Prince  of  Wales,  Vice-Patron ,  in  the  Chair. 

On  the  Combining  Power  of  Atoms. 

By  Dr.  A.  W.  IIofmanh,  F.R.S. 

Your  Royal  Highness,  Ladies  and  Gentlemen, — You 
observe  on  the  lecture-table  a  great  number  of  bottles, 
containing  an  almost  perplexing  variety  of  chemical  sub¬ 
stances  ;  the  walls  of  the  theatre  are  covered  with  diagrams 
exhibiting  an  endless  number  of  formulce,  which  some  of 
my  audience,  I  have  no  doubt,  are  contemplating  with 
mixed  feelings  of  uneasiness  and  resignation.  Nor  will  it 
diminish  your  discomfort  if  I  tell  you  that  each  of  the 
substances  on  the  table  represents  at  least  a  thousand 
bodies  actually  known,  and  again  that  each  of  the  known 
bodies  represents  a  million  or  more  bodies  which  are  not 
known,  but  which  exist  well  defined  in  the  mind  of  the 
chemist,  who  calls  them  into  life  whenever  he  requires 
them  for  purposes  theoretical  or  practical.  At  the  first 
glance,  I  admit  this  is  rather  a  formidable  array  ;  but  our 
anxiety  is  materially  lessened,  if  w  e  learn  that  this  host 
of  substances  is  formed  according  to  simple  laws  wrhich  it 
is  in  our  power  to  discover,  and  which  by  the  united 
efforts  of  chemists  are  gradually  unfolding  themselves. 

May  I  be  permitted  this  evening  to  call  your  attention 
to  some  of  the  laws,  or  at  all  events  law  like  regularities, 
recently  observed,  and  which  are  at  present  engrossing  the 
interest  of  the  leading  chemists  of  all  countries  ? 

I  would  commence  with  one  of  the  simplest  of  experi¬ 
ments  : — Here  are  two  gases,  hydrogen  and  chlorine,  the 
one  a  colourless  inodorous  gas,  which  burns  quietly  with 
a  pale  flame,  the  other  a  greenish  yellow  gas,  possessing  a 
suffocating  odour,  and  not  inflammable.  When  equal 
volumes  of  these  two  gases  are  mixed  together,  and  a  light 
applied  to  the  mixture,  an  explosion  takes  place,  a  com¬ 
pound  gas  being  produced,  which  fumes  in  the  air,  and 
which,  when  dissolved  in  water,  constitutes  the  spirit  of 
salt,  or  muriatic  acid  of  the  earlier  chemists,  now  called 
hydrochloric  acid. 

By  certain  processes,  which  we  must  not  inquire  into 
at  the  present  time,  the  compound  of  hydrogen  and 
chlorine,  called  hydrochloric  acid,  may  be  made  to  unite 
with  another  gas,  oxygen  ;  the  combination  giving  rise  to 
the  formation  of  an  acid  called  hypochlorous  acid,  and 
by  which  most  of  the  bleaching  operations  carried  out  in 
commerce  are  effected.  On  plunging  an  appropriately 
prepared  piece  of  Turkey-red  calico  into  a  warm  solution 
of  chloride  of  lime,  which  is  closely  related  to  hypochlorous 
acid,  you  observe  that  a  white  pattern  is  produced  on  the 
cloth.  * 

Again,  an  additional  quantity  of  oxygen  may  be  united 
to  hypochlorous  acid,  when  the  compound  called  chlorous 
acid  is  formed.  A  well-known  salt  of  commerce,  chlorate 
of  potassium,  is  generally  used  for  its  preparation.  This 
salt  is  readily  decomposed  by  acids.  The  explosive  violence 
with  which  sulphuric  acid  acts  upon  it,  the  detonation 
attended  by  flashes  of  light,  are  phenomena  early  and  fre¬ 
quently  observed  by  the  laboratory  student.  By  substitut¬ 
ing  nitric  for  sulphuric  acid,  an  explosive  gas  is  formed, 
which,  when  dissolved  in  water,  constitutes  the  chlorous 
acid  in  question. 

A  third  compound,  chloric  acid,  may  be  formed  by  the 
addition  of  a  further  dose  of  oxygen  to  chlorous  acid. 
The  most  familiar  salt  of  this  acid  is  the  chlorate  of  potas¬ 
sium  just  mentioned.  This,  as  well  as  other  derivatives  of 
chloric  acid,  is  largely  used  for  pyrotechnic  purposes. 
Here  we  must  be  satisfied  with  calling  attention  to  a 
species  of  white  gunpowder  which  has  been  lately  devised, 
and  which  consists  of  a  mixture  of  the  potassium  salt 
with  tannic  or  gallic  acid. 


Lastly,  by  still  further  increasing  the  supply  of  oxygen, 
a  fourth  compound-,  perchloric  acid,  is  produced.  This 
substance  again  exhibits  the  explosive  habitudes  of  the 
group  of  bodies  in  question.  When  made  to  combine 
with  aniline,  for  instance,  perchloric  acid  gives  rise  to 
a  compound  which  goes  off  when  heated  in  a  test-tube, 
burning,  as  you  observe,  with  an  intense  white  light. 

A  glance  at  the  diagram  shows  us  the  regularity  with 
which  the  amount  of  oxygen  increases  in  this  series  “c 
oxygenated  derivatives  of  hydrochloric  acid, 
nothing  arbitrary  in  this  succession ;  each 
ensues  step  by  step. 

Increment  of  Oxygen. 

Hydrochloric  acid  .  .  HC1 

Hypochlorous  acid 


of 

There  is 
increment 


Chlorous  acid 
Chloric  acid 
Perchloric  acid 


.  HC1+  O  =  HCIO 
.  HC1  +  20=HC103 
.  HC1+30=HC103 

.  HC1  +  4O  =•  HCLO4 

Looking  at  the  simplest  body  at  the  head  of  the  list,  we 
find  it  to  be  a  compound  of  one  atom  of  hydrogen  with 
one  atom  of  chlorine.  By  uniting  this  compound  with 
one  atom  of  oxygen,  we  obtain  hypochlorous  acid  ;  by 
adding  another  we  produce  chlorous  acid ;  the  accession 
of  a  third  atom  gives  rise  to  chloric  acid  ;  and  a  fourth 
atom  of  oxygen,  lastly,  produces  perchloric  acid. 

The  same  gradual  rise  in  the  successive  additions  of 
oxygen  may  be  traced  in  numerous  other  groups  of  bodies. 
For  the  present  we  will  confine  our  attention  to  two  more 
series. 

Under  the  name  of  olefiant  gas,  a  transparent  colourless 
gas,  burning,  as  you  observe,  with  a  brilliantly  luminous 
flame,  is  known,  which  consists  of  carbon  and  hydrogen. 
By  a  circuitous  process,  which  must  not  detain  us,  this 
gas  may  be  converted  into  a  peculiar  very  volatile  liquid 
of  a  pungent  odour,  which  chemists  have  called  aldehyde. 
This  substance,  which  is  more  readily  procured  by  sub¬ 
mitting  alcohol  to  the  action  of  oxidising  agents,  may  be 
looked  upon  as  a  compound  of  olefiant  gas  with  oxygen. 
Aldehyde  is  marked  by  its  powerful  attraction  for  oxygen  ; 
so  greedily,  indeed,  does  it  absorb  this  gas  that  it  is  almost 
impossible  to  preserve  aldehyde  except  in  hermetically- 
closed  vessels.  Nor  does  aldehyde  unite  only  with  oxygen 
when  it  meets  with  it  in  the  free  state  ;  combined  oxygen 
is  equally  attracted  by  it.  When  gently  heated  with  oxide 
of  silver,  dissolved  in  a  suitable  liquid,  aldehyde  very 
rapidly  removes  the  oxygen  from  the  oxide,  metallic  silver 
in  a  lustrous  condition  being  deposited  on  the  surface  of 
the  vessel  in  which  the  operation  is  performed.  This 
reaction,  first  observed  by  Baron  Liebig  many  years  ago, 
has  recently  been  modified  so  as  to  admit  of  industrial 
application  on  a  large  scale  for  the  manufacture  of  looking- 
glasses  and  reflectors  for  astronomical  instruments.  When 
aldehyde  is  thus  oxidised,  it  is  converted  into  a  compound 
called  acetic  acid,  well  known  to  every  one  as  the  principal 
constituent  of  common  vinegar. 

Again,  acetic  acid  may  be  made  to  unite  with  an  addi¬ 
tional  quantity  of  oxygen  to  produce  a  compound  called 
glycolic  acid,  an  acid  which  has  been  discovered  during 
the  last  few  years,  but  which  has  not  at  present  received 
any  useful  applications. 

On  referring  to  the  following  diagram,  we  perceive  the 
simple  relation  existing  between  these  four  bodies  : — 
Increment  of  Oxygen. 

Olefiant  gas  . 

Aldehyde 
Acetic  acid 
Glycolic  acid  . 

We  observe  here  exactly  as 
gradual  assimilation  of  oxygen. 

one  atom  of  oxygen  produces  aldehyde ;  by  absorbing  a 
second  atom  it  gives  rise  to  the  formation  of  acetic  acid  ; 
by  a  third  annexation  of  a  similar  quantity  of  oxygen  ; 
lastly,  glycolic  acid  is  formed. 


C2H4 

c2h4+ 


o  =  c2h4o 
c,h4o3 


C2H4  +  zO 

c2h4  +  3o  =  c2h4'o3 

the  previous  series  the 
Olefiant  gas  by  absorbing 
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May  I  be  permitted  to  quote  an  additional  instance  ? ,  In 
the  oil  obtained  from  the  seeds  of  the  croton  tiglium 
chemists  have  discovered  a  peculiar  acid,  crotonic  acid, 
which  has  been  lately  observed  also  among  the  derivatives 
of  mustard. 

This  substance,  consisting  of  carbon,  hydrogen,  and 
oxygen,  is  convertible  by  oxidation  into  another  acid, 
succinic  acid,  a  beautiful  crystalline  body,  which  is  more 
frequently  obtained  by  submitting  the  familiar  resin  amber 
to  the  action  of  oxidising  agents. 

Succinic  acid,  when  combined  with  an  additional  atom 
of  oxygen,  gives  rise  to  the  formation  of  malic  acid,  a 
crystalline  acid  largely  present  in  the  juice  of  apples  and 
rhubarb — the  substance,  indeed,  to  wrhichthe  acid  reaction 
of  these  juices  is  chiefly  due.  On  cutting  an  apple  or  a 
piece  of  rhubarb  and  pressing  the  cut  surface  against  a 
piece  of  blue  litmus  paper  it  is  immediately  reddened. 

But  malic  acid  also  may  be  still  further  oxidised,  the 
product  being  one  of  the  most  familiar  vegetal  acids,  tar¬ 
taric  acid.  This  acid  is  one  of  the  compounds  existing 
largely  in  the  juice  of  grapes.  "When  a  grape  is  squeezed 
on  a  piece  of  blue  litmus  paper,  the  latter  is  reddened 
wherever  it  comes  in  contact  with  the  grape  juice. 

The  molecules  of  all  these  acids  contain  the  same  number 
of  carbon  atoms  and  also  the  same  number  of  hydrogen 
atoms,  the  difference  in  their  composition  consisting  entirely 
in  the  number  of  oxygen  atoms  which  are  present,  as 
obvious  by  reference  to  the  diagram. 

Increment  of  Oxygen . 


Crotonic  acid 
Unlcnow'n  . 
Succinic  acid 
Malic  acid  . 
Tartaric  acid 


.  C4H602  4-  O  =  C4H603 

.  c4h6o2  +  2O  —  c4h6o4 
.  c4hgo2  +  3o  =  c4h6o5 

•  C4Hg02  +  4-0  =  C4H6Og 


In  this  diagram  an  unknown  acid  C4H603  figures  between 
crotonic  and  succinic  acids.  This  substance  has  not  yet 
been  obtained,  but  the  experience  of  the  gradual  assimila¬ 
tion  of  oxygen  in  other  series  permits  us  to  forecast  the 
existence  of  this  compound.  Though  not  yet  actually- 
prepared,  I  have  not  hesitated  to  introduce  it  into  the  list 
of  bodies  derived  from  crotonic  acid  by  simple  oxidation. 

The  three  examples  which  we  have  studied  unmistak¬ 
ably  show  us  that  oxygen  is  capable  of  combining  with 
other  groups  of  elements  so  as  to  give  rise  to  new  com¬ 
pounds  :  that  this  combination  takes  place  stepwise,  atom 
by  atom  ;  that  the  fundamental  properties  of  the  original 
compound  remain  more  or  less  unaltered  in  the  new  com¬ 
pound  of  greater  complexity,  and  that  the  amount  of 
oxygen  thus,  so  to  say,  assimilated,  is  in  no  way  de¬ 
pendent  on  the  greater  or  less  complexity  of  composition 
of  the  original  compound.  In  the  first  case  we  had  the 
simplest  of  all  possible  compounds,  hydrochloric  acid  con¬ 
sisting  of  one  atom  of  hydrogen  and  one  of  chlorine;  in 
the  second  case  we  started  with  a  compound  containing 
two  atoms  of  carbon  and  four  of  hydrogen,  altogether  six 
atoms,  while  in  the  case  of  crotonic  acid  not  less  than 
four  atoms  of  carbon,  six  of  hydrogen,  and  two  of  oxygen, 
altogether  twelve  atoms,  were  involved. 

An  endless  variety  of  similar  examples  might  be  quoted 
for  the  purpose  of  illustrating  the  generality  of  the  infer¬ 
ences  we  have  drawn,  but  I  will,  with  your  permission, 
assume  that  I  have  established  my  point. 

We  have,  in  the  next  place,  to  examine  whether  sub¬ 
stances  are  capable  of  combining  with  nitrogen,  exactly 
as  we  have  just  seen  them  unite  with  oxygen.  Remem¬ 
bering  as  we  do  that  nitrogen  is  rather  marked  by  the 
absence  of  salient  combining  powers,  we  are  not  surprise*: 
to  learn  that  all  attempts  hitherto  made  with  the  view  of 
adding  nitrogen  directly  to  other  bodies  have  entirely 
failed.  But  even  indirectly  by  availing  ourselves  o 
roundabout  ways,  by  calling  to  our  aid  the  multitude  of 
reactions  which  modern  chemistry  has  brought  to  light, 
nitrogen  cannot  be  added  to  other  substances  without  in¬ 


troducing  at  the  same  time  other  elements  into  the  com¬ 
position  of  the  compound.  Let  us  endeavour  to  illustrate 
this  point  by  examples  ;  we  could  not,  perhaps,  quote  a 
better  case  than  that  of  benzol,  the  substance  which  is  the 
starting-point  of  the  manufacture  of  aniline,  the  source  of 
the  beautiful  colours  so  much  in  request  at  the  present 
time.  Benzol  consists  of  carbon  and  hydrogen.  No  one 
has  as  yet  succeeded  in  uniting  this  substance  with 
nitrogen  alone.  Nothing,  on  the  other  hand,  is  easier  than 
to  combine  benzol  simultaneously  with  nitrogen  and 
nydrogen.  The  very  transition  of  benzol  into  aniline 
involves  the  assimilation  by  the  benzol  molecule  of  one 
atom  of  nitrogen  and  one  atom  of  hydrogen.  Again, 
aniline  is  capable  of  fixing  a  second  atom  of  nitrogen,  but 
not  without  assimilating  also  a  second  atom  of  hydrogen. 
The  comoound  thus  produced  is  a  beautiful  crystalline 
body  called  phenylene-diamine,  which  is  likely  to  receive 
some  interesting  applications  in  the  manufacture  of  brown 
dyes.  To  this  compound,  again,  additional  atoms  of 
nitrogen  and  hydrogen  may  be  joined,  a  fourth  substance, 
as  yet  without  application,  picryl-triamine,  being  formed. 
The  following  diagram,  in  which,  again,  the  simplest  com¬ 
pound  (benzol)  is  placed  at  the  top  of  the  list,  shows  how 
these  several  substances  are  related  to  each  other  : — 
Increment  of  Nitrogen. 


c6h6 

CJL 


c6h6 


HN  =  C6H7N 

2hn 


C6H8N8 


+ 

CgH6  +  3HN  =  C6H9N3 
and  even  simpler  series  in 
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c.h7n 
c[h8n2 
c\h>3 


Benzol 
Aniline 

Phenylene-diamine 
Picryl-triamine  . 

Let  me  give  you  another  _ 

illustration  of  the  same  point.  Hydride  of  ethyl,  like 
benzol,  refuses  to  combine  with  nitrogen,  but  it  also  re¬ 
ceives  into  its  molecule  one  atom  of  nitrogen  and  one  atom 
of  hydrogen,  the  well-known  substance  ethylamine,  which 
has  the  greatest  analogy  with  ammonia,  being  formed. 
This,  by  a  repetition  of  the  same  transaction,  is  converted 
into  ethylene-diamine,  an  oily  base  of  great  causticity  ; 
while  a  third  repetition  of  the  process  produces  a  com¬ 
pound,  vinyl-triamine,  the  existence  of  which  is  not  yet 
fully  established.  The  analogy  between  the  first  and  the 
second  series  is  obvious  by  a  comparison  ot  the  formulae. 

Increment  of  Nitrogen. 

Hydride  of  ethyl  .  .  C2H6 

Ethylamine  .  .  •  ^2^6  +  r 

Ethylene-diamine  .  .  C2H6  +  2HN  =  C^HfiNa 

Yinyltriamine  .  .  .  C2H6  +  3HN 

We  entirely  refrain  from  examining  into  the  particular 
processes,  varying  to  a  very  considerable  extent,  by  which 
these  transformations  are  accomplished,  the  only  point, 
which  we  have  an  interest  in  establishing  here,  being  that 
nitrogen,  when  it  joins  a  compound,  joins  not  alone,  but 
in  company  writh  hydrogen.  In  this  respect,  then,  nitrogen 
essentially  differs  from  oxygen,  which  we  saw  combining 
with  bodies,  atom  by  atom,  without  involving  the  intro¬ 
duction  of  other  materials. 

Can  we  explain  this  strange  difference  in  the  behaviour  of 
oxygen  and  nitrogen  ?  Before  endeavouring  to  answer  this 
question,  let  us  examine  in  what  manner  carbon  atoms  are 
received  into  the  molecules  of  bodies,  wdiethei  like  0x5  gen 
atoms  they  are  capable  of  joining  directly,  or  like  nitrogen 
atoms  they  are  accepted  only  when  presenting  themselves 
in  company  with  other  atoms.  Investigation  of  a  special 
case  appears  best  fitted  to  supply  the  desired  infoimation. 
Among  the  endless  number  of  carbon  compounds,  we 
could  not  possibly  select  a  simpler  one  than  maish-gas. 
This  transparent,  colourless  inflammable  gas,  as  every  one 
knows,  escapes  from  the  fissures  of  the  great  coal  measures 
and  accumulates  in  the  galleries  of  ill-ventilated  coal¬ 
mines,  frequently  giving  rise  to  the  explosions  so  much 
dreaded  and  deplored.  It  is  also  often  developed  from 
stagnant  pools  and  swamps,  in  general  from  marshy  lands, 
whence  its  name.  Marsh-gas  consists  of  carbon  and 
hydrogen.  Is  this  substance  conyertible  into  a  compound 
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which  contains  a  larger  amount  of  carbon  ?  By  a  series 
of  processes  far  too  numerous  and  complicated  to  admit  of 
being  discussed  this  evening,  marsh-gas  may  be  converted 
into  hydride  of  ethyl,  a  substance  of  very  similar  proper¬ 
ties,  and  which  the  members  of  the  Roval  Institution  have 
frequently  seen  prepared  by  a  simpler  method  discovered 
by  Dr.  Frankland — viz.,  the  action  of  zinc-ethyl  upon 
water.  Hydride  of  ethyl  contains  one  atom  of  carbon 
more  than  marsh-gas  ;  but  with  this  carbon  atom  two 
hydrogen  atoms  have  been  simultaneously  conferred  upon 
the  marsh-gas  molecule.  On  submitting  hydride  of  ethyl 
to  a  similar  series  of  transformations,  we  convert  it  by  the 
addition  of  another  carbon  atom  into  hydride  of  propyl, 
but  not  without  fixing  again  two  atoms  of  hydrogen. 

The  same  processes  may  be  repeated  again  and  again, 
hydride  of  propyl  being  converted  in  its  turn  into  hydride 
of  butyl,  and  hydride  of  butyl  into  hydride  of  amyl. 
We  arrive  in  this  manner  at  a  series  of  bodies  very  similar 
in  their  properties,  each  of  them  differing  from  the 
previous  one  by  the  accession  of  one  carbon  atom  in¬ 
variably  linked  with  two  atoms  of  hydrogen.  Many 
members  of  this  series  are  found  amongst  the  products  of 
the  distillation  of  coal ;  others,  especially  those  richer  in 
carbon,  existing  in  the  American  oils,  which  are  now  being 
so  much  used  for  lighting  and  other  purposes. 

The  composition  of  these  several  bodies  may  be  exhibited 
in  the  following  diagram  : — 

Increment  of  Carbon. 

Hydro-carbons. 
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Marsh  gas 
Hydride  of  ethyl  . 

Hydride  of  propyl 
Hydride  of  butyl  . 

Hydride  of  amyl  . 

Hydride  of  caproyl 
Hydride  of  cenanthyl 
Hydride  of  capryl 

But  we  may  illustrate  the  law  which  regulates  the  in¬ 
crement  of  carbon  by  starting  from  another  foundation. 
Instead  of  building  on  marsh-gas,  we  make  use  of  the  oxide 
of  marsh-gas,  methy  lie  alcohol.  This  compound,  by  the  suc¬ 
cessive  addition  of  one  atom  of  carbon  and  two  of  hydrogen, 
produces  a  series  of  alcohols  which  may  be  regarded  as 
the  oxides  of  the  corresponding  marsh-gas  analogues.  The 
first  compound  thus  obtained  is  ethylic  alcohol,  ordinary 
spirits  of  wine;  the  second,  propylic  alcohol,  generated  in 
the  fermentation  of  the  grape-skin  residue  of  the  manufac¬ 
ture  of  wine  ;  the  third,  butylic  alcohol,  formed  by  the 
fermentation  of  the  molasses  of  beetroot  sugar  ;  the  fourth, 
amylic  alcohol,  or  potato  oil,  obtained  as  a  residue  in  the 
manufacture  of  spirit  from  the  starch  of  potatoes.  Caproic, 
cenanthylic,  and  caprylic  alcohols  are  further  terms  of  the 
series,  which  rises,  not  without  considerable  gaps,  to 
terms  containing  as  many  as  eighteen,  twenty-seven,  and 
even  thirty  atoms  of  carbon,  which  are  found  respectively 
in  palmitic,  cerotic,  and  melissic  alcohols — the  first,  a  pro¬ 
duct  of  the  decomposition  of  spermaceti ;  the  last  two, 
derived  from  ordinary  bee’s  wax  and  Chinese  wax. 


Increment  of  Carbon. 

Alcohols. 
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Again,  we  may  take  another  compound  as  point  of  de¬ 
parture.  Formic  acid  is  a  body  long  since  discovered  to 
be  secreted  by  the  ant.  By  adding  an  atom  of  carbon 
and  two  of  hydrogen  to  this  acid  we  arrive  at  acetic  acid, 
which  we  have  already  met  with  this  evening  as  one  of 
the  products  of  the  oxidation  of  olefiant  gas.  By  the  suc¬ 
cessive  accumulation,  within  the  molecule  of  this  acid,  of 
similar  quantities  of  carbon  and  hydrogen,  a  long  series 
of  acids  is  formed,  including  some  of  the  most  interesting 
compounds  with  which  the  chemist  has  to  deal ;  butyric 
acid,  contained  in  butter  ;  valeric,  the  active  constituent 
of  the  valerian  root ;  caproic  and  caprylic,  obtained  from 
goat’s  fat  ;  cenanthylic,  from  castor  oil ;  pelargonic,  the 
odoriferous  principle  of  pelargonium  roseum ;  rutic,  the 
product  of  oxidation  of  oil  of  rue  ;  palmitic,  contained  in 
palm  oil  and  in  spermaceti  ;  margaric  and  stearic,  con¬ 
stituents  of  the  majority  of  animal  fats ;  cerotic  and 
melissic  acids,  lastly  occurring  in  the  several  waxes. 


Increment  of  Carbon. 
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The  action  of  the  acids  just  examined  upon  the  groups 
of  alcohols  previously  studied  gives  rise,  as  is  well  known, 
to  the  class  of  bodies  called  compound  ethers.  On  arranging 
some  of  the  numerous  bodies  belonging  to  this  group  into 
a  series  in  which  the  carbon  rises  atom  by  atom,  we  find, 
in  exact  accordance  with  our  former  observations,  that  the 
accession  of  one  atom  of  carbon  involves  the  simultaneous 
introduction  of  two  atoms  of  hydrogen  : — 

Increment  of  Carbon. 

Compound  Ethers. 

Formate  of  methyl  .  C2H402 

Formate  of  ethyl  .  C2H402  +  CH2  =  C3H6  02 

Acetate  of  ethyl  .  C2H402  +  2CH2  =  C4H8  03 

Butyrate  of  methyl  .  C2H402  +  3CH2  =  C3H10O2 

Butyrate  of  ethyl  .  C2H402+4CH2  =  C6Hl202 

Acetate  of  amyl  .  C2H402  +  5CH2  =  C7H1402 

All  these  substances  present  more  or  less  general  interest. 
The  powerful,  and  in  some  cases  almost  repulsive  odours 
which  the  compound  ethers  possess  may  be  tamed  down 
by  dilution,  so  as  to  render  these  substances  useful,  and, 
indeed,  extensively  applied,  substitutes  for  natural 
essences.  Formate  of  methyl,  the  simplest  of  all  com¬ 
pound  ethers,  like  the  next  term,  formate  of  ethyl,  has 
received  some  applications  in  the  flavouring  of  inferior 
varieties  of  rum.  Acetate  of  ethyl,  familiar  to  every  one 
as  acetic  ether,  is  used  for  “  improving  ”  certain  wines  ; 
the  butyrate  of  methyl  and  ethyl,  substances  which  un¬ 
diluted  possess  an  almost  overwhelming,  and  by  no  means 
attractive,  odour,  exhale,  when  dissolved  in  an  appropriate 
amount  of  spirits  of  wine,  the  finest  perfume  of  the  pine¬ 
apple  ;  acetate  of  amyl,  lastly,  the  final  term  of  our  series, 
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bXliibits  the  peculiar  aroma  of  the  jargonelle  pear  in  so 
high  a  degree  that  it  is  now  extensively  manufactured  to 
flavour  the  well-known  pear  drops  of  our  confectioners. 

I  must  not,  however,  dilate  too  much  on  the  odoriferous 
qualities  of  the  compound  ethers ;  here,  indeed,  we  are 
concerned  with  these  substances  only  in  so  far  as  they 
afford  additional  evidence  in  favour  of  our  speculations  re¬ 
specting  the  growth  of  carbon  in  a  series  of  carbon  com¬ 
pounds. 

One  more  illustration,  and  we  shall  have  done  with  this 
part  of  our  inquiry.  In  a  lecture  delivered  some  time  ago 
in  this  theatre,  I  had  the  honour  of  submitting  to  the 
members  of  the  Royal  Institution  a  brief  account  of  Mauve 
and  Magenta,  the  remarkable  coal  -  derived  colouring 
matters  which  have  sprung  from  the  happy  union  of  in¬ 
dustry  and  science  in  our  times.  May  I  be  permitted  once 
more  to  call  your  attention  for  a  moment  to  the  group  of 
tinctorial  ammonias  ?  Aniline  red,  or  to s aniline,  as  it  is 
called  by  chemistsj  is  convertible  by  certain  processes 
into  beautiful  violet,  and  even  blue  colouring  matters. 

This  conversion  invariably  involves  addition  of  carbon 
to  the  molecule  of  rosaniline.  By  its  conversion  into 
certain  varieties  of  violet,  the  red  fixes  six  atoms  of 
carbon  ;  by  its  transition  into  certain  bluish  shades,  not 
less  than  fifteen  atoms  of  carbon  are  assimilated.  In  what 
manner  does  this  increment  of  carbon  affect  the  amount 
of  hydrogen?  Inspection  of  the  diagram  teaches  us  that 
aniline  violet  contains  iz  —  z  x  6  atoms  of  hydrogen  more 
than  aniline  red,  and  that  the  transition  of  red  into  blue 
is  attended  by  an  accession  of  as  many  as  30—  2  x  15 
atoms  of  hydrogen. 

Increment  of  Carbon. 

Colouring  Matters. 

Aniline  red  .  C20H21N3O 

Aniline  violet  .  C20H21N3O  +  6CH2  =  C20H33N3O 

Aniline  blue  .  C20H2lN3O  +  15CH2  =  C35HgiN30 

(To  be  continued.) 
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M.  Botjssingatjlt  presented  a  memoir  “  On  the  Functions 
of  Leaves’ ’  Having  shown  before  that  pure  carbonic 
oxide  is  not  decomposed  by  leaves,  he  now  details  experi¬ 
ments  which  prove  that  the  same  gas  is  never  decomposed 
when  diluted  by  some  inert  gas  as  hydrogen.  This  inert* 
ness  of  carbonic  oxide  with  regard  to  the  greeh  pafts  of 
Raves  the  author  takes  as  a  corroboration  of  the  opinion 
which  supposes  that  leaves  simultaneously  decompose 
water  and  carbonic  acid,  the  latter  being  transformed  into 
carbonic  oxide  :  C02,H0  =  C0,H,O2,CO,H  expressing  the 
relation  in  which  carbon  is  associated  with  the  elements 
of  -water  in  cellulose,  starch,  and  sugar — that  is,  in  the 
principles  elaborated  by  leaves,  and  whose  composition  is 
represented  by  carbon  and  water.  Further,  the  author 
states  that  the  decomposition  of  water  by  leaves  is  no 
longer  an  hypothesis.  He  has  established  the  fact  by  the 
analysis  of  plants  grown  in  an  utterly  sterile  soil  under 
the  influence  of  carbonic  acid  and  water  alone.  He  then 
proceeds  to  show  that  there  is  a  limit  to  the  decomposition 
of  carbonic  acid  by  leaves.  A  square  centimetre  of  leaves 
exposed  to  sunlight  for  nine  hours  decomposes  1*14  cc.  of 
carbonic  acid.  A  perfectly  dry  leaf  loses  its  power  of 
decomposing  carbonic  acid,  and  that  power  can  never  be 
restored.  The  vegetable  cell,  therefore,  offers  a  striking 
contrast  to  the  animal  cell,  since  dried  infusoria  are 
restored  to  vitality  by  moisture.  The  leaf  once  dried,  its 
vitality  is  destroyed  for  ever.  There  is  nothing  like  latent 
existence. 

M.  Payen  made  another  communication  “  On  Iodide  of 
Potassium,”  in  which  he  sho-wed  that  the  starch  granules 
swollen  under  the  influence  of  the  neutral  iodide  are 
coloured  an  intense  yiolet  by  a  slight  excess  of  iodine. 


Under  the  influence  of  this  agent,  the  granules  seem  to 
contract,  separate  as  flocculi,  and  fall  to  the  bottom  of  the 
vessel.  A  curious  fact  pointed  out  by  the  author  is,  that, 
on  crystallising  a  solution  of  iodide  of  potassium  contain¬ 
ing  a  "slight  excess  of  iodine,  the  whole  of  the  latter  is 
taken  out  by  the  crystals,  the  mother-liquor  containing 
none. 

M.  Gal  presented  a  note  entitled  “  Researches  on  the 
Cyanic  Ethers .”  By  passing  a  current  of  dry  hydrochloric 
acid  into  perfectly  dry  cyanic  ether  (Wurtz’s),  the  author 
obtained  a  simple  combination  of  the  two  bodies.  It  is  a 
colourless  liquid  at  ordinary  temperatures,  has  a  piquant 
smell,  fumes  slightly  in  contact  with  moist  air,  and  slowly 
becomes  a  -white  crystalline  mass.  On  adding  a  few 
drops  of  -water  to  the  liquid,  the  temperature  soon  begins 
to  rise,  and  carbonic  acid  is  evolved.  If  only  a  very  small 
quantity  of  water  is  added,  and  the  tube  is  cooled,  the 
mixture  becomes  solid.  Treated  with  more  water  the 
solid  mass  dissolves,  and  the  solution  gives  a  yellow  pre¬ 
cipitate  with  bichloride  of  platinum.  Analysis  shows 
that  this  precipitate  is  a  double  chloride  of  platinum  and 
ethylammonium.  The  above  mentioned  solid  compound 
is  therefore  chloride  of  ethylammonium,  C4H7N,HC1. 
Hydrobromic  acid  gives  a  corresponding  compound.  Both 
this  and  the  hydrochloric  compound  with  cyanic  ether 
decompose  when  heated  in  sealed  tubes  ;  hydrochloric  and 
hydrobromic  acids  escape  when  the  tubes  are  broken,  and 
a  crystalline  body  remains  behind,  which  is  cyanuric  ether. 

The  author  next  studied  the  action  of  the  hydracids  on 
the  cyanic  ether  obtained  by  M.  Cloez  by  the  reaction 
chloride  of  cyanogen  on  ethylate  of  soda.  This  body, 
although  isomeric  with  the  ether  employed  in  the  above 
experiments,  differs  from  it  in  all  other  respects.  With 
dry  hydrochloric  acid  it  furnishes  chloride  of  ethyl  and 
cyanuric  acid,  and  with  hydrobromic  acid  undergoes  a 
corresponding  splitting  up. 

The  author  regards  this  latter  as  pure  cyanic  ether,  and 
writes  its  formula — ■ 

c2n  )  - 

The  properties  of  the  former  (obtained  by  the  reaction  of 
sulphovinate  and  cyanate  of  potash)  seem  to  show  that  it 
is  a  derivative  of  ammonia,  and  its  composition  may  be 
represented  by  the  formula — 


NOTICES  OF  BOOKS. 

Journal  fur  Praktische  Chemie.  No.  13.  1865. 

It  is  sufficient  to  say  of  this  number  that  it  contains  no 
communication  of  interest  of  which  some  account  has  not 
already  been  given  in  the  Chemical  News. 


Chemisches  Central  Blatt.  No.  43.  1865. 

The  numbers  of  this  periodical  of  late  have  been  destitute 
of  novelties  of  interest ;  but  in  this  number  we  notice  a 
communication  by  Professor  Stadeler,  entitled  “  A  Contri¬ 
bution  to  the  Knowledge  of  Aniline  Colours,”  in  w'hich  he 
shows  that  it  is  possible  to  produce  true  aniline  dyes  ;  that 
is,  dyes  from  aniline  without  intervention  of  toluidine.  We 
shall  shortly  give  an  account  of  the  author’s  experiments. 


IBeatli  of  l3rofessor  Beaumert. — We  regret  to 
announce  the  recent  decease  of  the  above  eminent  chemist, 
whose  name  will  be  remembered  in  connection  with  the 
early  history  of  ozone.  The  experiments  by  which  he 
attempted  to  prove  that  ozone  was  an  oxide  of  hydrogen 
higher  than  the  binoxide,  although  not  generally  accepted, 
showed  great  ingenuity,  combined  with  much  philosophical 
acumen. 
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Miscellaneous— Answers  to  Correspondents . 


/CHBMNJAL  NbWS, 

l  Oct.  6,  1865. 


NOTICES  OP  PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vatjqhan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

1884.  G.  Nimmo,  Jersey,  New  Jersey,  TJ,S.A.;  “Im¬ 
provements  in  the  manufacture  of  pots  and  crucibles 
wherein  metals  and  other  materials  may  be  heated  or 
melted.” — Petition  recorded  July  19,  1865. 

2008.  J.  W.  Perkins,  Norfolk  Street,  Strand,  “  Improve¬ 
ments  in  the  treatment  of  hydrocarbon  or  paraffine  oils.” 
— August  3,  1865. 

2307.  W.  Unwin,  Sheffield,  “Improvements  in  the 
manufacture  of  iron.” — September  9,  1865. 

Invention  Protected  by  the  Deposit  op  a  Complete 

Specification. 

2436.  T.  V.  Lee,  Macclesfield,  Cheshire,  “Improve¬ 
ments  in  preparing  turf  for  fire-lights  and  fuel,  and  for 
machinery  to  be  employed  therein.” — Recorded  September 
23,  1865. 

Notices  to  Proceed. 

1349.  IF.  A.  Bonneville,  Rue  du  Mont  Thabor,  Paris, 
“  Improvements  in  hydrometers  for  ascertaining  the 
strength  of  spirits  and  the  specific  gravity  of  fluids.” — A 
communication  from  C.  A.  Valsou,  Rue  dePonthieu,  Paris. 
— Petition  recorded  May  15,  1865. 


MISCELLANEOUS. 


Mioncy  Cfrarats  of  tlse  JSritisla  Association. — The 

following  are  the  only  grants  made  by  the  British  Asso¬ 
ciation  for  chemical  investigations  : — Mr.  Fairley,  poly¬ 
cyanides  of  organic  radicles,  20J. ;  Dr.  Matthiessen,  cast 
iron  (renewed),  50J.  Those  made  for  geological  observa¬ 
tions  (which  involve,  we  imagine,  agreeable  trips  on  the 
part  of  the  observers)  amount  to  415^,  and  those  for 
zoology,  botany,  and  physiology  amount  to  340/.  The 
amount  granted  for  Kew  Observatory"  is  only  600?.,  a 
miserable  sum  when  the  work  done  there  is  taken  into 
account.  Some  of  the  grants,  we  think,  might  reasonably 
have  been  withheld,  and  the  money  better  applied  in 
improving  the  salaries  of  the  Kew  officials. 

S»!iaraola’s  Serpents. — The  following  account  of  the 
curious  experiment  mentioned  by  our  Paris  correspondent 
last  week  is  contributed  to  the  Pharmaceutical  Journal  by 
Mr.  C.  II.  Wood  : — “  A  very  curious  toy  is  now  being  sold 
in  Paris,  under  the  name  of  Pharaoh’s  Serpent.  As  this 
tov  really  constitutes  an  interesting  chemical  experiment, 
perhaps  an  account  of  it  may  prove  interesting  to  your 
readers.  It  consists  of  a  little  cone  of  tinfoil,  containing  a 
white  powder,  about  an  inch  in  height,  and  resembling  a 
pastille.  This  cone  is  to  be  lighted  at  its  apex,  when  there 
immediately  begins  issuing  from  it  a  thick,  serpent-like 
coil,  which  continues  twisting  and  increasing  in  length  to 
an  almost  incredible  extent.  The  quantity  of  matter  thus 
produced  is  truly  marvellous,  especially  as  the  coil  which 
so  exudes  is  solid,  and  may  be  handled,  although,  of 
course,  it  is  extremely  light  and  somewhat  fragile.  Having 
a  little  of  the  -white  powder,  with  which  the  cones  are 
filled,  placed  at  my  disposal  by  a  friend,  I  submitted  it  to 
analysis,  and  found,  it  to  consist  of  sulphocyanide  of  mer¬ 
cury.  This  salt,  when  heated  to  a  temperature  below 
redness,  undergoes  decomposition,  swelling  or  growing  in 
size  in  a  most  remarkable  manner,  and  producing  a  mix¬ 
ture  of  mellon  (a  compound  of  carbon  and  nitrogen),  with 
a  little  sulphide  of  mercury*.  The  resulting  mass  often 
assumes  a  most  fantastic  shape,  and  is  sufficiently  coherent 
to  retain  its  form  ;  it  presents  a  yellow  colour  on  the 
exterior,  but  is  black  within.  The  ‘  serpent  ’  shape,  of 
course,  results  from  the  salt  being  burnt  in  a  cone  of  tin- 
foil.  Both  the  mercurous  and  mercuric  sulphocyanides 
decompose  in  the  same  manner  ;  but  the  mercuric  salt, 


containing  more  sulphocyanogen,  seems  capable  of  furnish¬ 
ing  a  larger  quantity  of  mellon,  and  is  the  one  used  in  the 
French  serpents.  A  solution  of  pernitrate  of  mercury  is 
readily  precipitated  by  sulphocyanide  of  ammonium,  and 
the  mercuric  sulphocyanide  may  be  easily*  so  prepared.  It 
is  best  to  use  the  mercurial  solution  as  strong  as  possible, 
and  to  keep  it  in  excess  throughout  the  precipitation. 
Solution  of  perchloride  of  mercury  is  not  so  easily  preci¬ 
pitated  as  the  pernitrate,  probably  owing  to  the  solubility* 
of  the  mercuric  sulphocyanide  in  the  chlorides.  Perhaps 
I  may  be  excused  for  adding  that  sulphocyanide  of  ammo¬ 
nium,  suitable  for  the  above  purpose,  may  be  very  easily 
and  economically  prepared  as  follows : — One  volume  of 
bisulphide  of  carbon,  four  volumes  of  liq.  ammon.  fort., 
and  four  volumes  of  methylated  spirit  are  put  into  a  large 
bottle,  and  the  mixture  frequently  shaken.  In  the  course 
of  one  or  two  hours,  the  sulphide  of  carbon  will  have 
entirely  dissolved  in  the  ammoniacal  liquid,  forming  a 
deep  red  solution.  When  this  result  is  attained,  the  liquid 
is  boiled  until  the  red  colour  disappears,  and  is  replaced 
by  light  yellow.  The  solution  is  then  evaporated  at  a  very 
gentle  heat  (about  8o°  or  90°  F.)  until  it  crystallises,  or 
just  to  dryness.  The  product  is  sulphocyanide  of  ammo¬ 
nium,  sufficiently  pure  for  the  above  purpose.  One  re¬ 
crystallisation  from  alcohol  will  render  it  quite  white. 
One  ounce  of  bisulphide  of  carbon  yields  by  this  process 
exactly  one  ounce  of  sulphocyanide  of  ammonium.” 

Industries  of  llinni ns g-Sa a  111  and  its  ^eig-libonr* 
liood. — Following  the  example  set  at  Newcastle,  some 
Birmingham  gentlemen  are  about  to  publish  a  series  of 
reports  on  their  local  industries.  The  volume,  it  is  said, 
will  include  reports  prepared  by  gentlemen  whose  abilities 
and  experience  in  their  various  departments  will  give  the 
work  an  official  and  authoritative  A*alue  as  a  record  of  the 
history  and  progress  of  the  multifarious  trades  of  Bir¬ 
mingham  and  the  district.  The  manufacture  of  brass- 
foundry,  buttons,  boilers,  bedsteads  (iron  and  brass), 
cables,  chandeliers,  coins,  medals,  and  dies ;  electro-plate, 
gas  fittings,  glass  (crown,  flint,  and  stained),  guns  and 
pistols,  hinges,  japan  ware,  jewellery*,  nails  (cut  and 
wrought),  needles,  nuts  and  bolts,  optical  instruments, 
paper,  papier  mache,  pins  and  needles,  railway  carriages, 
rules,  saddlery,  saws,  steel  pens,  surgical  instruments,  tin 
plate  goods,  wire,  w*ire  working,  wood  screws,  and  many 
more  of  the  infinitely  varied  trades  w*ill  be  fully  described. 
The  South  Staffordshire  district  will  be  reported  on  by  a 
local  committee  appointed  for  the  purpose,  and  the  report 
will  include  an  account  of  the  coalfield,  and  its  probable 
extent  and  duration,  by  Mr.  J.  Beete  Jukes,  the  statistics 
of  the  iron  and  coal  trades,  and  a  history  and  description 
of  the  manufactures  of  the  principal  towns  of  the  “Black 
Country  ;  ”  forming  a  complete  and  detailed  account  of  the 
vast  resources  and  varied  products  of  the  Midland  hard¬ 
ware  towns.  Some  account  of  the  North  Staffordshire 
iron  trade,  of  the  products  of  Stourbridge,  Kidderminster, 
Redditch,  and  Coventry,  will  also  be  included  in  the  work, 
which  will  show  the  enormous  extent,  varieties,  and  excel¬ 
lence  of  the  products  of  the  district  described. 

■■HI. 1 .11  I  — I  sa> 

ANSWERS  TO  CORRESPONDENTS. 


E.  M.  IF. — We  liavo  no  faith  in  our  correspondent’s  disinfectant. 
His  chemistry  is  decidedly  at  fault. 

Books  Received. — “Quarterly  Journal  of  Microscopical  Science;" 
“Ophthalmic  Review;’’  “Scientific  Review;”  “Dictionary  of  Che¬ 
mistry,”  Fart  XXXI.  Phenol — Phenylamines. 

Received. — “Thallium;”  T.  Fairley;  99. 


Errata. — Page  148, 

second  column,  for 

(NaCl  —  68-82)  +  100 

15-96 

reo.d 

(NaCl  — 68-82)  X  ioo_ 

1596 

Also  for 

(84-78  —  NaCl)  +  100  ^ 

.5-96 

read 

(84-78  —  NaCl)  x  ico 

15-96 

Note  on  Zirconium . 


Chemical  News,) 
Oct.  13,  1865.  j 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTBY. 


Note  on  Zirconium ,  by  Dr.  T.  L.  Phipson. 

After  having  found  that  magnesium  heated  to  fusion 
in  close  vessels  with  the  acids  silicic,  boracic,  and  carbonic, 
liberated  the  radicals  of  these  acids,  I  thought  that  zir¬ 
conium  might  be  prepared  in  the  same  manner  ;  for  many 
facts  show  a  great  analogy  between  this  body  and  sili¬ 
cium.  In  1863  I  had  not  enough  of  pure  zirconia  to 
make  the  experiments  in  a  conclusive  manner.  Since 
then  I  have  prepared  a  certain  quantity  with  the  zir- 
conian  syenite  of  Norway.  I  obtain  thus  a  zirconia  con¬ 
taining  about  2  per  cent,  of  yttria.  On  repeating  the 
experiment  I  found  that  oxide  of  zirconium  is  reduced 
as  easily  as  silicic  acid  or  boracic  acid,  under  the  influence 
of  magnesium.  The  reduction  takes  place  at  the  moment 
the  magnesium  begins  to  melt,  and  zirconium  is  obtained 
in  form  of  a  velvety  black  powder.  Dilute  hydrochloric 
acid  dissolves  the  whole  of  the  magnesia  formed. 

In  this  manner  one  can  easily  obtain  large  quantities 
of  amorphous  zirconium.  I  have  also  reduced  titanic  acid. 
But  whilst  silicium  and  titanium  (in  some  of  my  experi¬ 
ments)  can  form  gases  on  combining  with  hydrogen, 
boron  and  zirconium  do  not.  The  five  bodies  carbon, 
boron,  zirconium,  silicium,  and  titanium,  form  evidently 
a  group  of  very  similar  elements. —  Cosmos. 


Wluit  are  the  Source,  Annual  Yield,  and  Characteristics 
of  the  so-called  Volcanic  Ammonia?*  by  Mr.  W.  D. 
Howard. 

There  is  no  difficulty  in  giving  the  requested  informa¬ 
tion  as  to  the  source  and  characteristics  of  the  ammonia ; 
the  annual  yield  is  not  so  easily  arrived  at.  However, 
whatever  information  I  can  give  is  very  much  at  the 
service  of  the  Pharmaceutical  Conference. 

To  begin,  then,  with  the  source.  Almost  any  chemical 
handbook  will  show  that  the  proprietor  of  those  mar¬ 
vellous  geological  riddles,  the  boracic  acid  lagoons  of 
Tuscany,  does  not  succeed  in  preparing  from  the  waters 
of  the  lagoons  his  acid  in  a  state  of  purity.  In  com¬ 
merce  it  always  appears  containing  from  13  to  20  per 
cent,  of  impurities,  besides  adherent  moisture.  Con¬ 
spicuous  among  these  stand  various  double  salts  of  am¬ 
monia,  notably  the  double  sulphate  of  magnesia  and 
ammonia,  and  from  these  the  ammonia  is  derived  by  a 
very  simple  process — viz.,  the  double  decomposition 
which  ensues  when  the  soda  ash  is  added  to  the  rough 
boracic  acid  in  the  manufacture  of  borax.  The  carbonate 
of  ammonia  escapes  with  the  carbonic  acid  and  steam, 
and  is  easily  condensed  by  a  suitable  apparatus.  After 
a  second  purification  it  takes  the  form  which  is  tolerably 
familiar  to  the  members  of  the  Conference. 

To  illustrate  the  subject,  I  give  analyses  made  of  an 
average  of  the  greater  part  of  the  boracic  acid  imported 
in  each  of  the  years  1858  to  1863  inclusive,  representing 
9307  casks.  As  every  one  of  the  casks  was  sampled, 
and  special  pains  were  taken  that  the  annual  average 
should  not  belie  its  name,  the  analyses  may  be  fairly 
considered  to  represent  the  actual  yield  of  the  lagoons 
in  those  years.  Further  to  ensure  accuracy,  larger 
quantities  than  customary  were  used  in  the  analyses,  as 
much  as  500  grains  being  generally  employed,  and  some 
of  the  more  minute  constituents  being  determined  on 
twice  that  quantity.  The  average  of  1862,  which  re- 

*  Read  at  the  meeting  of  the  Pharmaceutical  Conference. 
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presented  2206  casks,  was  specially  examined  for  rare 
earths,  but  without  success.  By  operating  on  5000 
grains  I  obtained  traces  of  phosphate  of  alumina,  phos¬ 
phate  of  lime,  strontia,  and  a  minute  trace  of  arsenic. 
No  trace  could  be  found  of  nitric  acid,  boracic  acid  com¬ 
bined  with  a  base,  nickel,  cobalt,  zinc,  uranium,  selenium, 
or  lithia. 

The  peculiar  odour  of  crude  boracic  acid  appears  to 
me  to  be  due  to  the  organic  matter  soluble  in  alcohol. 
This  body  is  probably  connected  with  the  gaseous  hydro¬ 
carbon  mentioned  as  found  in  the  vapours  of  the  Suffioni 
in  Watts’s  “Dictionary  of  Chemistry,”  fol.  636. 


1858 

1859 

i860 

1861 

1862 

1863 

Crystallised  boracic  acid  . 

83-305 

83-54 

83-10 

84-15 

81752 

82-590 

Double  sulphate  of  mag¬ 
nesia  and  ammonia 

6-479 

5-81 

5-58 

4-86 

7-596 

6  696 

Double  sulphate  of  man¬ 
ganese  and  ammonia 

•515 

i-°3 

•62 

•90 

•312 

•512 

Double  sulphate  of  soda 
and  ammonia  . 

J ’474 

i-66 

i-88 

1-59 

4-470 

2773 

Ammonia  alum  , 

•180 

•21 

trace 

•°7 

3-88 

absent 

absent 

Sulphate  of  ammonia 

3 ’579 

3  "01 

3-58 

2-437 

2815 

Chloride  of  ammonium 

•no 

•03 

•06 

•06 

•080 

•075 

Sulphate  of  lime 

*  -706 

■86 

•89 

•79 

•628 

•796 

Sulphate  of  potash  . 

-196 

•45 

•29 

•43 

•351 

•396 

Persulphate  of  iron  and 
iron  alum 

•095 

•19 

’20 

•25 

’256 

•216 

Silica  and  alumina 

•839 

•90 

1-06 

1  -00 

*957 

•958 

Peroxide  of  iron 

-084  *o6 

•02 

-08 

•043 

•070 

Sulphur  .  .  .  . 

traces 

traces 

•04 

traces 

•035 

•020 

Free  sulphuric  acid  . 

■050 

•03 

•12 

•16 

•007 

•008 

Organic  matter  soluble  in 
alcohol  . 

•332 

•50 

'49 

•32 

•106 

•265 

Organic  matter  insoluble 
in  alcohol 

•301 

•92 

•54 

•06 

•200 

•130 

Moisture  . 

i*7S5|  ‘80 

i-53 

1-40 

•770 

I  ’88o 

100*000 

| 

100*00 

100-00 

100*00 

1 00 '  000 

'  100-00 

The  only  characteristic  of  the  ammonia  derived  from 
this  source  that  I  am  aware  of  is  its  perfect  purity  and 
freedom  from  all  those  minute  traces  of  evil-smelling 
compounds  with  which  both  that  made  from  gas  liquor 
and  from  bones  is  so  liable  to  be  tainted. 

The  annual  yield  of  the  lagoons  is,  as  I  previously 
stated,  an  almost  impossible  problem.  Doubtless  the 
amount  of  ammonia  arriving  in  this  country  in  the 
boracic  acid  is  a  very  small  amount  in  comparison  with 
that  which  is  yearly  run  away  in  the  mother  liquors. 
Nor  do  I  think  that  there  would  be  a  profit  on  collect¬ 
ing  it,  as  the  price  it  would  fetch  in  this  market  would 
hardly  do  more  than  cover  the  expenses  of  transit. 


On  the  Action  of  Light  upon  Sulphide  of  Lead,  and  its 
bearing  upon  the  Preservation  of  Paintings  in  Picture 
Galleries,  by  Dr.  D.  S.  Price.! 

The  author’s  attention  was  directed  to  this  subject  by 
observing  that  in  the  cases  in  the  South  Kensington 
Museum,  which  are  painted  with  white  lead,  that  sub¬ 
stances  which  emitted  sulphurous  vapours  did  not  cause 
a  darkening  of  the  surface  of  the  case,  excepting  where 
it  was  protected  from  the  direct  influence  of  light.  A 
number  of  experiments  was  then  tried  as  to  the  action 
of  light  upon  sulphide  of  lead  produced  by  the  action  of 
sulphuretted  hydrogen  upon  lead  paint.  A  board  painted 
white  with  white  lead  was  exposed  for  several  hours  to 
the  action  of  sulphuretted  hydrogen,  until  the  surface 
had  acquired  a  uniform  brown  colour.  Plates  of  glass 
of  different  colours  were  then  placed  upon  the  painted 
surface,  one  portion  being  at  the  same  time  covered  with 
an  opaque  medium,  and  another  left  entirely  exposed. 
The  board  was  then  placed  facing  the  light.  The  glasses 
employed  were  red,  blue,  yellow  (silver),  violet,  and 
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smoke-colour  glass.  The  results  exhibited  were  after  an 
exposure  of  eight  days,  and  showed  that  the  parts  of  the 
board  directly  exposed  to  light  were  bleached  ;  tho^e 
protected  by  an  opaque  medium  were  not  acted  upon ; 
while  with  the  glasses  of  different  colours  intermediate 
effects  were  produced,  those  of  the  violet  glass  being  most 
decided.  Drying  oils  in  conjunction  with  light  rapidly 
bleach  sulphide  of  lead,  and  boiled  oil  effects  the  bleach¬ 
ing  still  more  rapidly.  When  water  colour  is.  used 
bleaching  takes  place,  but  much  more  slowly  than  in  the 
case  of  oil.  After  quoting  authorities,  stating  that  gene¬ 
rally  light  was  advantageous  to  the  preservation  of 
pictures,  Dr.  Price  showed  a  striking  illustration  of  this 
fact.  He  had  a  picture  painted,  and  then  exposed  it  to 
the  action  of  sulphuretted  hydrogen,  until  it  became 
sadly  discoloured,  and  to  all  appearance  destroyed. 
Some  strips  of  paper  were  laid  across  the  picture,  so  as 
to  cover  some  parts.  The  picture,  thus  partially  covered, 
was  exposed  to  light  for  a  long  time.  The  result,  as 
shown  at  the  meeting,  was  very  curious  indeed,  the  parts 
of  the  picture  exposed  being  perfectly  restored,  while 
those  protected  by  the  paper  remained  still  discoloured. 
From  his  experiments  he  came  to  the  conclusion  that  it 
was  advantageous  to  have  picture  galleries  well  lighted, 
especially  where,  as  in  towns,  the  atmosphere  was 
charged  with  sulphur  compounds,  and  that  it  was  quite 
a  mistake  to  have  curtains  placed  in  front  of  pictures, 
with  a  view  to  their  protection.  In  the  course  of  his 
communication  Dr.  Price  referred  to  the  use  of  zinc  paint 
for  houses,  and  considered  it  likely  to  be  acted  upon,  as 
the  paint  was  rendered  soluble  by  the  acids  contained  in 
the  atmosphere  of  towns. 


Compounds  of  Copper  and  Phosphorus,  by 
Mr.  F.  A.  Abel.* 

This  paper  was  devoted  to  the  description  of  a  series  of 
experiments  made  to  ascertain  if  phosphorised  copper 
would  be  more  effectual  as  a  material  for  the  manufac¬ 
ture  of  cannon  than  the  alloy  now  in  general  use.  After 
referring  to  the  different  chemical  compounds  of  copper 
and  phosphorus  known,  Mr.  Abel  spoke  of  his  experi¬ 
ments  on  phosphorised  copper,  with  respect  to  its  tensile 
strength.  He  found  that  an  ingot  of  copper  one  inch  in 
area  broke  under  a.strain  of  about  25,000  lbs.,  that  of  a 
similar  ingot  of  gun  metal  required  32,000  lbs.  Whilst 
copper  combined  with  *5  per  cent,  of  phosphorus  required 
38,389  lbs.,  and  with  1*4  per  cent,  of  phosphorus  the 
strain  that  the  ingot  would  bear  was  upwardsof47,ooolbs. 
Although  these  experiments  showed  the  very  superior 
tenacity  of  the  phosphorised  copper,  yet  there  were 
practical  difficulties  which  prevented  the  application  of 
this  compound  to  gunnery.  In  the  course  ot  the  discus¬ 
sion  which  followed  the  reading  of  this  paper,  Mr.  Abel 
stated  that  this  phosphorised  copper  would  not  be  at  all 
suitable  for  telegraphic  purposes,  as  the  presence  of 
phosphorus  was  most  detrimental  to  the  metal  as  a  con¬ 
ductor  of  electricity. 

After  the  paper  of  which  the  above  is  an  abstract  had 
been  read,  Mr.  A.  W.  Wills  made  the  following  state¬ 
ment  : — 

So  long  ago  as  1848  a  patent  was  taken  out  by  Mr. 
Alexander  Parkes,  of  Birmingham,  for  the  use  of  com¬ 
pounds  of  copper,  zinc,  nickel,  and  other  metals,  with 
phosphorus.  The  result  of  Mr.  Parkes’  experiments,  more 
especially  with  respect  to  the  copper  compounds,  had 
been  so  favourable  as  to  enable  him  to  claim  for  them 


*  Read  at  the  meeting  of  the  British  Association. 


many  advantages— especially  as  regards  the  tenacity, 
hardness,  and  homogeneous  character  of  the  metal  pro¬ 
duced.  This  he  proposed  to  apply  to  the  manufacture 
of  tubes,  sheathing,  cylinders  for  calico  printers,  and 
manifold  other  purposes. 

Since  the  date  above  mentioned,  Mr.  Parkes  has  ob¬ 
tained  other  patents  for  modifications  and  improvements 
in  his  original  process,  and  the  manufacture  of  phosphor¬ 
ised  copper,  containing  from  |  to  i  per  cent,  of 
phosphorus,  is  now  successfully  carried  on  at  the  exten¬ 
sive  works  of  the  Stephenson  Tube  Company,  in  Birming¬ 
ham,  with  which  the  patentee  is  connected.  * 

This  metal  is  forged,  drawn,  and  rolled  both  hot  and 
cold,  and  its  successful  application  to  the  manufacture  of 
tubes,  cylinders,  sheets,  and  various  other  purposes,,  has 
established  its  claim  to  the  possession  of  those  qualities 
which  are  stated  by  Mr.  Parkes  to  be  its  especial  cha¬ 
racteristics —  viz.,  great  hardness,  homogeneousness, 
smoothness  and  evenness  of  texture,  and  tenacity.  Its 
employment  for  the  manufacture  of  large  cylinders  for 
calico  printing  has  been  especially  satisfactory,  by  reason 
of  these  qualities. 

The  successful  issue  of  the  whole  manufacture  appears, 
however,  to  depend  upon  the  careful  selection  of  mate¬ 
rials,' and  upon  certain  niceties  of  manipulation,  which 
are  absolutely  indispensable. 
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Notes  on  the  Fracture  of  Polished  Glass  Surfaces , 
by  F.  H.  WENHAM.f 

The  short  communication  which  I  submit  to  your  notice 
scarcely  merits  consideration  as  a  discovery ;  but  as  the 
microscope  has  in  this  case  immediately  detected  the 
cause  of  a  well-known  phenomenon,  I  bring  it  forward 
as  an  example  of  the  use  of  the  instrument  in  practical 
investigations. 

It  is  a  fact  known  to  the  philosophical  instrument 
makers  that  if  a  metal  wire  be  drawn  through  a  glass 
tube,  a  few  hours  afterwards  the  tube  will  burst  into 
fragments.  The  annealed  glass  tubes  used  for  the  water- 
gauges  of  steam-boilers  are  sometimes  ’destroyed  in  this 
way,  after  the  act  of  forcing  a  piece  of  cotton  waste 
through  them  with  a  wire  for  the  purpose  of  cleaning 
the  bore.  This  will  not  happen  if  a  piece  of  soft  wood 
is  employed. 

The  late  Andrew  Ross  informed  me  that  on  one  occa¬ 
sion,  late  in  the  evening,  he  lightly  pushed  a  piece,  of 
cotton  wool  through  a  number  of  barometer-tubes  with 
a  piece  of  cane,  for  the  purpose  of  clearing  out  any  par¬ 
ticles  of  dust.  The  next  morning  he  found  most  of  the 
tubes  broken  up  into  small  fragments,  the  hard  siliceous 
coating  of  the  cane  proving  as  destructive  as  he  had 
previously  known  a  wire  to  be. 

After  having  drawn  the  point  of  a  steel  burnisher 
over  the  surface  of  a  slip  of  polished  glass,  the  following 
appearances  will  be  observed  under  the  microscope,  using 
the  polarising  apparatus  and  selenite  plate,  with  a  two- 
thirds  object-glass.  A  coloured  stripe  is  visible  in  the 
passage  of  the  burnisher,  showing  that  the  surface  of 
the  glass  has  been  placed  in  a  state  of  tension  in  the 
direction  of  the  line.  The  glass,  too,  seems  not  alto¬ 
gether  devoid  of  plasticity,  for  the  waves  of  colour 
show  that  it  has  been  carried  forward  in  ripples,  re¬ 
sembling  the  mark  left  on  a  leather-bound  book  after  the 
passage  of  a  blunt  point.  It  may  be  inferred  from  this 
that  the  mere  burnishing  of  the  surface  of  the  glass 
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•with  a  substance  inferior  in  hardness  will,  without  any 
scratching-,  cause  an  irregular  strain  in  the  bore  of 
tubes  sufficient  to  split  them,  and  the  concussion 
attendant  upon  the  fracture  often  reduces  the  tube  to 
small  fragments. 

If  the  burnished  lines  upon  the  glass  slip  he  examined 
a  few  days  afterwards,  the  colours  will  have  become 
much  less  visible,  showing  that  the  strained  portions  of 
the  glass  partly  recovers  its  equilibrium. 

On  attempting  to  polish  out  a  minute  scratch  on  the 
surface  of  a  piece  of  glass,  it  sometimes  appears  to 
*  widen  during  the  process,  and  at  length  resolves  itself 
into  two  irregular  parallel  rows.  Also,  a  clean  cut 
made  with  a  diamond  on  a  piece  of  plate-glass,  if  left 
for  a  time,  the  surface  in  the  vicinity  of  the  cut  will 
break  up,  forming  a  coarse  irregular  line.  If  the  dia¬ 
mond  be  raised  and  struck  lightly  on  the  surface  of  the 
glass,  the  form  of  the  edges  of  the  short  stroke  thus  made 
may  be  plainly  seen,  using  the  binocular  polariscope. 
A  conical  ridge  of  glass  appears  to  be  left  with  its  apex 
under  the  line  of  the  cut,  and  the  glass  is  frequently 
wedged  up  on  both  sides  of  the  ridge,  explaining  the 
cause  of  the  double  line  of  fracture  which  sometimes 
makes  its  appearance  in  polishing  out  a  scratch.  This 
effect  may  also  be  exemplified  by  observing  the  marks 
left  on  a  polished  glass  surface  from  the  light  blows  of  a 
steel  centre-punch.  The  point  of  the  punch  drives  in 
an  atom  of  the  glass,  and  the  fracture  extends  some 
distance  into  the  interior,  expanding  downwards  in  the 
form  of  a  truncated  cone.  The  polariscope  shows  that 
the  conical  centre  is  in  a  state  of  compression,  and  that 
the  surrounding  exterior  portion  of  the  glass  is  also 
under  strain. 

The  smooth,  round  edge  of  a  glazier’s  diamond,  when 
drawn  over  a  polished  glass  surface,  burnishes  down 
and  compresses  the  glass  beneath  the  cut,  and  in  the 
case  of  thin  sheets  the  wedge-like  force  of  the  com¬ 
pressed  line  splits  the  glass  nearly  through  ;  but  when 
the  glass  is  thick  and  rigid,  as  plate-glass,  unless  the 
sheet  is  bent  back  and  broken  through  immediately  after 
the  cut,  greater  difficulty  will  be  experienced  if  allowed 
to  remain  for  a  time,  for  the  compressed  line  of  glass 
will  speedily  tear  up  the  portion  on  both  sides,  leaving  a 
wide  ragged  groove  in  place  of  the  original  clean  and 
scarcely  visible  line. 
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REPORT  FROM  THE  PRINCIPAL  TO  THE  COMMISSIONERS 
OF  THE  INLAND  REVENUE,  1865. 

In  my  last  Report  I  alluded  to  the  fact  that,  owing 
to  recent  legislation,  the  business  of  the  laboratory  had 
altered  considerably  in  character,  and  that,  although 
the  aggregate  number  of  samples  examined  during  the 
year  was  much  less  than  the  number  examined  in  the 
previous  year,  the  amount  of  work  performed  was 
much  greater.  I11  reverting  to  this  subject,  at  the  risk 
of  being  charged  with  giving  undue  prominence  to  it, 
I  am  actuated  solely  by  a  desire  to  show'  that  the  ope¬ 
rations  of  my  department,  as  subsidiary  to  a  highly 
organised  system  of  levying  and  securing  a  large  re¬ 
venue,  have  not  lessened,  but  are  steadily  increasing 
in  importance.  That  this  should  be  the  case  is  not 
surprising,  as  the  invention  and  adroitness  brought  to 
bear  on  the  acquisition  of  wealth  are  daily  becoming 
more  refined,  and  more  adopted  by  enterprising  per¬ 
sons.  Occasionally  bold  attempts  are  made  to  circum¬ 
vent  the  revenue  under  the  guise  of  new  and  legiti¬ 
mate  objects  of  trade,  -whilst  it  not  infrequently  happens 


that  complaints  are  made  that  the  existing  fiscal 
restrictions  imposed  on  the  production  and  assessment 
of  dutiable  commodities  are  unnecessarily  stringent, 
and  that  a  relaxation  of  such  restrictions  might  safely 
be  allowed.  Some  of  these  complaints  are,  no  doubt, 
wTell  founded  and  deserving  of  serious  attention,  but 
others  are  insidious,  and  the  pleas  upon  which  they 
are  based  require  to  be  examined  with  the  utmost  care, 
under  the  guidance  of  the  laws  and  regulations  re¬ 
lating  to  the  collection  of  the  revenue,  and  also  by 
scientific  investigations  of  the  modified  processes  which 
may  be  proposed  as  beneficial  to  trade,  but  which,  if 
sanctioned,  might  lead  to  frauds  on  the  revenue.  Thus, 
the  number  of  samples  analysed  does  not  give  a  full 
idea  of  the  extent  of  the  business  of  the  laboratory, 
as  the  researches  and  investigations  undertaken  for 
special  objects,  and  which  demand  much  time  and 
thought,  are  not  included.  As  an  instance,  it  may  be 
proper  to  mention  the  following  case,  which  is  now 
depending: — The  hop  planters  of  Kent,  being  desirous 
to  avail  themselves  of  duty-free  tobacco  for  the  purpose 
of  destroying  the  insects  which  infest  the  hop  plant, 
memorialised  Government  on  the  subject,  and  the  ques¬ 
tion  being  submitted  to  me,  a  series  of  experiments 
were  at  once  commenced  to  discover  some  mode  by 
which  the  extract  of  tobacco  intended  to  be  used  might 
be  rendered  unfit  for  the  purposes  of  fraudulent  tobacco 
manufacturers,  without  causing  it  to  be  injurious  to  the 
hop  plant.  The  problem  may  appear  simple,  but  it  was 
soon  found  to  be  very  difficult  of  solution,  and  all  the 
substances  hitherto  tried,  which,  when  added  to  the 
tobacco  extract,  could  not  again  be  separated  effectually, 
and  which  would  prevent  an  improper  use  of  such  ex¬ 
tract,  have  proved  to  b§  injurious  to  vegetation.  Expe¬ 
riments  are  still  going  on,  and  I  hope  to  be  able  soon  to 
surmount  the  difficulty. 

During  the  last  financial  year  the  Act  allowing  duty¬ 
free  malt  to  be  used  in  the  feeding  of  animals  came  into 
operation,  and  up  to  March  31  last  519  samples  of  mix¬ 
tures  of  malt  and  linseed  prepared  for  the  purpose  men¬ 
tioned,  and  365  samples  of  ground  linseed  alone,  had 
been  examined  in  the  laboratory;  and  it  is  satisfactory 
to  be  able  to  state  that,  with  twro  or  three  exceptions, 
the  whole  of  the  samples  wrere  found  to  be  totally  unfit 
for  the  brewing  of  beer,  thus  proving  that  the  revenue 
derived  from  malt  is  not,  as  it  was-  by  some  feared  it 
would  be,  endangered  under  the  provisions  of  the  Act  in 
question. 

The  stringent  measures  adopted  by  the  Customs  to 
prevent  the  importation  of  simulated  wines  are  still  con¬ 
tinued,  and  182  samples  have  within  the  year  been 
examined,  of  which  102  were  found  to  be  composed 
chiefly  of  factitious  wine,  whilst  nearly  the  whole  of  the 
remaining  70  were  of  very  low  value,  and,  although 
genuine  wine  predominated  more  or  less  in  their  compo¬ 
sition,  they  still  contained  considerable  proportions  of 
spurious  wine.  There  can  be  no  doubt  but  that  these 
made-up  liquids  would,  but  for  the  energetical  action  of 
the  Customs,  have  passed  into  consumption  either  per  se 
as  sherry,  or  mixed  with  genuine  wine. 

Within  the  past  year  two  manufactories  have  been 
established  in  London  for  the  purpose  of  preparing  glu¬ 
cose  or  starch  sugar  for  the  use  of  breweis,  and  as  this 
sugar  differs  considerably  both  in  value  and  character 
from  cane  sugar,  to  which  alone  the  existing  rates  of  duty 
apply,  it  has  become  necessary,  for  the  purposes  of  assess¬ 
ment,  to  determine  the  ratio  of  dutiable  value  of  the  two 
descriptions  of  sugar,  and  lor  this  end  12  samples  of  glu- 
1  cose  have  been  analysed. 
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Analyses  for  the  Customs  continue  to  form  a  consider¬ 
able  proportion  of  the  work  devolving  on  the  laboratory, 
as  during  the  past  year  no  less  than  2259  samples  were 
examined  for  that  branch  of  the  revenue. 

The  progress  of  the  business  of  the  laboratory  for  the 
last  four  years  will  be  seen  from  the  following  table,  in 
which  the  samples  of  coffee  and  mixtures  of  chicory  and 
coffee  are  distinguished  from  the  other  samples  : — 


Year. 

Number  of  Samples 
examined  excluding 
Coffee  and  Chicory, 
and  also  those  from 
Customs. 

Number  of  Samples 
examined. 

! 

Total 

Number  of 
Samples 
examined. 

Increase. 

Decrease. 

Coffee  and 
Mixtures 
of  Chicory 
and  Coffee. 

From  the 
Customs. 

1861 

1862 

1863 

1864 

8364 

6251 

6309 

8388 

3°45 

5088 

25 

61 

22 

21 

2254 

2259 

11431 

11360 

8588 

10708 

2120 

7i 

2772 

Thus,  during  the  period  to  which  the  above  table  re¬ 
fers  no  less  than  42,000  samples  have  been  analysed,  an 
amount  of  work  the  results  of  which  cannot  have  failed 
to  exercise  a  beneficial  effect  not  only  upon  the  interests 
of  the  revenue,  but  upon  those  of  the  community  in 
general. 

In  the  educational  branch  of  the  laboratory  ten  young 
officers  have,  since  the  date  of  my  last  Report,  completed 
a  course  of  study  in  chemistry,  and  in  their  final  exami¬ 
nation  by  Dr.  Hofmann  they  acquitted  themselves  in  such 
a  manner  as  to  draw  from  that  gentleman  a  very  high 
encomium.  This  satisfactory  result  is  mainly  due  to 
the  intelligence  and  assiduity  of  the  students  them¬ 
selves,  who,  in  common  with  their  predecessors,  have 
shown  a  desire  to  profit  to  the  utmost  by  the  oppor¬ 
tunity  afforded  them  of  obtaining  scientific  knowledge, 
and  have  evinced  an  earnest  and  praiseworthy  deter¬ 
mination  to  merit  the  approbation  of  the  Board.  Fifty- 
nine  students  have  now  passed  through  a  course  of 
education  in  chemistry,  and  it  is  perhaps  not  too  much 
to  say  that  they  form  a  valuable  reserve  from  which 
officers  may  be  selected  to  assist  in  securing  the  revenue 
in  those  cases  in  which  it  may  be  advantageous  to 
make  their  scientific  knowledge  available.  At  the  pre¬ 
sent  time  only  six  students  are  under  instruction,  as 
owing  to  the  limited  space  at  the  disposal  of  the  de¬ 
partment,  and  the  increase  of  the  practical  business  ©f 
the  laboratory,  it  was  found  difficult  to  spare  room  for 
more. 

During  the  period  to  which  this  Report  relates  four¬ 
teen  examiners  have  received  in  the  laboratory  a  month’s 
instruction  in  the  modes  of  detecting  the  adulteration  of 
articles  subject  to  revenue  duties;  170  of  these  officers, 
whose  position  in  the  service  is  highly  onerous  and 
demands  much  intelligence  and  practical  knowledge,  have 
passed,  on  the  whole,  with  great  credit  through  my 
department. 

Tobacco. — The  condition  of  the  trade  in  this  im- . 
portant  commodity,  so  far  at  least  as  relates  to  the 
question  of  adulteration,  continues  in  a  most  healthy 
state ;  it  cannot,  of  course,  be  supposed  that  an  article 
upon  which  is  imposed  a  duty  of  about  500  per  cent,  on 
its  value,  should  escape  the  attention  of  the  smuggler  or 
the  adulterator,  and  it  can  only  have  been  by  well-directed 
and  sustained  efforts  that  frauds  on  the  tobacco  revenue 
have  been  kept  down  to  a  minimum  which  is  insignifi¬ 
cant  when  compared  with  the  large  yearly  duty  derived 


from  the  article,  and  the  following  table  may  not  be 
uninteresting,  as  showing  that  the  consumption  of  duty 
paid  tobacco  has  more  than  kept  pace  with  the  increase 
of  population  in  the  United  Kingdom  : — 


Year. 


Total  population 
of  Great  Britain, 
and  approximately 
of  Ireland. 


Pounds  WeigM  of 
Tobacco  cleared 
for  consumption 
in  the 

United  Kingdom. 


Weight  of  ‘ 
Tobacco  yearly 
consumed  per 
bead  of  the 
population, 
lbs.  ozs. 


1841  .  26,700,000 

1851  .  27,347,000 

1861  .  28,887,000 

1863  .  29,195,000 

Population  estimated 


23,096,281  o 

27,734;786  1 

35,413,846  1 

37,636,240  1 

according  to  the  percentage 


i3t 

o* 

3  h 

43 


in¬ 


crease  during  the  decennial  period  from  1851  to  1861. 


A  few  cases  of  the  adulteration  of  tobacco  with 
liquorice  have  been  detected  during  the  past  year,  but 
the  quantity  of  liquorice  used  was  very  small.  In  two 
instances  which  occurred  in  London  the  tobacco  con¬ 
tained  not  more  than  1  per  cent,  of  the  illicit  ingredient. 
The  practice  of  illegally  using  liquorice  and  other  sac¬ 
charine  matter  still  lingers  in  Ireland,  but  the  numerous 
detections  which  were  some  time  ago  made,  and  the 
penalties  imposed,  appear  to  have  had  a  salutary  effect, 
as  the  fraud,  when  now  committed,  seems  to  be  done 
timidly,  and  not  in  that  gross  and  daring  manner 
which  was  the  case  when  the  offenders  were  under 
the  impression  that  the  Revenue  possessed  no  satis¬ 
factory  means  of  proving,  by  analysis,  the  commission 
of  the  fraud. 

As  in  previous  years,  I  have  myself  closely  inspected 
a  large  number  of  the  tobacco  manufactories  in  the 
kingdom,  and  I  am  in  a  position  to  say,  from  my  own 
observation,  that  the  adulteration  of  tobacco  is  now 
almost  nominal. 

It  will  be  seen  from  the  following  table  that  it  has 
been  deemed  necessary  to  examine  158  samples  under  a 
suspicion  that  they  were  illicit,  but  of  these  only  34  were 
adulterated,  the  most  of  them  to  so  slight  an  extent  as 
to  lead  to  the  inference  that  the  object  was  not  so  much 
to  defraud  the  Revenue  as  to  impart  a  particular  character 


to  the  tobacco : 

Year. 

Genuine. 

Number  of  Samples. 
Adulterated. 

Total. 

1862. 

56 

48 

109 

1863. 

69 

3i 

100 

1864. 

124 

34 

158 

Of  the  adulterated  samples,  three  contained  cane- 
sugar,  four  cane-sugar  and  liquorice,  fourteen  liquorice, 
four  coltsfoot,  one  cabbage  leaves,  two  sulphate  of  iron, 
one  lamp-black ;  whilst  five  samples  of  “  fancy  tobaccos  ” 
contained  stramonium,  coltsfoot,  lavender,  and  southern¬ 
wood. 

(To  be  continued.) 


Manufacture  of  Arsenic  Acid. — Girardin  suspends 
powdered  arsenious  acid  in  water,  and  passes  chlorine 
into  the  mixture,  by  which  he  soon  obtains  a  clear 
solution  of  arsenic  acid  in  .hydrochloric  acid.  By  evapo¬ 
rating  this  solution  a  mass  of  arsenic  acid%containing  no 
trace  of  arsenious  is  procured.  As  it  is  difficult  to  keep 
any  considerable  amount  of  arsenious  acid  in  suspension 
in  water,  the  author  finds.it  better  to  make  a  saturated 
solution  of  that  acid  in  hydrochloric,  and  pass  the 
chlorine  into  such  solution  while  hot.  The  stream  of 
chlorine  is  stopped  when  a  little  of  the  fluid  neutralised 
with  potash  no  longer  gives  a  green  precipitate  with 
bichromate  of  potash,  thus  showdng  that  all  the  arsenious 
acid  has  been  converted.  The  hydrochloric  acid  may  then 
be  recovered  by  distillation,  and  the  syrupy  solution  of 
arsenic  acid  left  in  the  retort  evaporated. 
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On  the  Combining  Power  of  Atoms. 

By  Dr.  A.  W.  Hofmann,  F.R.S. 

( Continued  from  page.  169.) 

In  the  preceding  remarks,  I  have  submitted  to  you  an 
extensive  series  of  examples  taken  from  different  pages  in 
the  vast  volume  of  chemistry,  which  appear  to  indicate 
that  oxygen  combines  atom  by  atom,  that  nitrogen  enters 
the  compound  freighted  with  one  atom  of  hydrogen,  and, 
lastly,  that  carbon  cannot  join  the  concern  except  with  a 
capital,  so  to  speak,  of  two  atoms  of  hydrogen.  Supposing, 
for  a  moment,  that  this  rule  could  be  established  without 
a  single  exception  throughout  the  whole  range  of  chemis¬ 
try  ;  are  we  enabled  to  assign  a  probable  reason  for  this 
peculiar  behaviour  of  the  oxygen,  nitrogen,  and  carbon 
atoms  ? 

To  answer  this  question  we  must  commence  by  con¬ 
sidering  for  a  few  moments  some  of  the  simplest  compounds 
of  the  elements  concerned. 

Here  we  have  four  glass  tubes  surmounted  by  large 
globes.  The  first  of  these  contains  hydrochloric  acid,  the 
compound  of  hydrogen  with  chlorine  ;  the  second  did 
contain  the  vapour  of  water, — the  compound  of  hydrogen 
with  oxygen — but  which  is  now  condensed  to  small  drops 
of  fluid  water  deposited  on  the  sides  of  the  globe ;  in  the 
third  vessel  we  have  the  compound  of  hydrogen  with 
nitrogen,  ammonia  ;  while  the  last  is  filled  with  one  of  the 
compounds  of  carbon  with  hydrogen,  viz.,  marsh-gas. 

These  four  compounds,  all  transparent  and  colourless, 


we  distinguish  by  the  simplest  experiments.  On  opening 
the  sealed  tubes  of  the  vessels  under  mercury,  no  change 
takes  place  in  the  case  of  hydrochloric  acid,  ammonia,  and 
marsh-gas,  while  the  mercury  immediately  rises  and  fills 
the  globe  containing  the  condensed  water  vapour.  When 
the  remaining  three  vessels  are  now  raised,  so  as  to  allow 
the  broken  points  of  the  tubes  to  dip  in  a  layer  of  water 
floating  on  the  mercury,  the  liquid  rushes  into  the  globes 
containing  hydrochloric  acid  and  ammonia  ;  of  the  two 
solutions  thus  produced  by  the  absorption  of  the  gases, 
the  one  containing  the  hydrochloric  acid  reddens  blue 
litmus  ;  the  other,  formed  by  the  absorption  of  the  ammo¬ 
nia,  changes  red  litmus  to  blue.  The  marsh-gas  differs 
from  all  the  others  by  its  insolubility  and  by  its  inflamma¬ 
bility.  Indeed,  if  the  globe  be  broken  and  a  light  applied, 
the  gas  burns  with  a  feebly  luminous  flame. 

Nor  are  the  differences  observed  in  the  structure  of  these 
four  hydrogen  compounds  less  characteristic,  although 
they  cannot  be  so  easily  demonstrated  by  experiment, — at 
all  events,  within  the  limited  time  at  my  disposal.  Indeed, 
to  give  you  an  idea  of  their  structure  which  is  necessary 
for  our  purposes,  I  must  be  permitted  to  borrow  a  leaf 
from  the  book  of  the  Wizard  of  the  North,  and  to  avail 
myself  of  a  simple  mechanical  contrivance  devised  for  that 
purpose.  Let  these  four  tin  boxes  represent  two  volumes 
of  hydrochloric  acid,  water-gas,  ammonia,  and  marsh-gas. 

We  wish  to  know  the  quantities  of  hydrogen  contained 
in  two  volumes  of  each  of  these  four  bodies,  and  we  find 
that  out  of  the  two  volumes  of  hydrochloric  acid  we  are 
enabled  to  pull  one  volume  of  hydrogen  ;  out  of  the  same 
volume  of  water- vapour,  two  volumes  of  hydrogen  ;  out  of 
the  same  volume  of  ammonia,  by  a  mechanical  contrivance 
of  the  simplest  description,  three  volumes  of  hydrogen ; 
and,  lastly,  out  of  two  volumes  of  marsh-gas,  four  volumes 
of  hydrogen. 


Fig.  1. 


We  now  require  to  know  the  quantities  of  the  other 
elements  present  in  the  four  compounds  under  examina¬ 
tion,  and  again  we  extract  from  the  original  two  volumes 
of  hydrochloric  acid  one  volume  of  chlorine  ;  from  the  two 
volumes  of  water- vapour,  one  of  oxygen ;  from  the  two  of 

Fig. 


ammonia,  one  of  nitrogen  ;  and,  lastly,  from  the  two 
volumes  of  marsh-gas,  an  amount  of  carbon  which  pro¬ 
visionally  I  may  be  permitted  to  represent  by  one  volume, 
since,  owing  to  the  non-volatility  of  the  carbon,  the  volume 
of  the  carbon- vapour  has  not  yet  been  ascertained. 

2. 
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The  information  mechanically  conveyed  to  us  by  our 
tin  boxes  is  embodied  in  the  following  diagram,  Avhich  is, 
moreover,  calculated  to  enlarge  our  views  respecting  the 
combining  powers  of  the  elements  chlorine,  oxygen, 
nitrogen,  and  carbon  : — 

Fig.  4. 

Hydrochloric  xicid.  Chlorine  (Molecule).  Chloride  of  Sodium. 
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In  the  second  column  of  the  diagram  are  given  the 
compounds  of  these  four  elements  with  chlorine,  and 
exactly  as  we  have  seen  them  combining  respectively  with 
1,  2,  3,  and  4  volumes  of  hydrogen,  we  now  find  them 
associated  with  1,  2,  3,  and  4  volumes  of  chlorine.  Again, 
in  the  third  column  we  have  the  series  of  sodium  com¬ 
pounds  of  these  elements,  and  although  in  this  case  we 
must  be  careful  not  to  speak  of  volumes  of  sodium-vapour, 
since  chemists  have  not  as  yet  obtained  sodium-gas  in  the 
pure  state,  we  perceive  at  all  events  from  the  diagram  that 
one  volume  of  oxygen  fixes  -exactly  twice,  one  volume  of 
nitrogen  exactly  three  times  the  quantity  of  sodium  which 
is  combined  with  one  volume  of  chlorine. 

The  study  of  elementary  gases  has  led  chemists  to  the 
unanimous  opinion  that  equal  volumes  of  these  different 
gases  contain  an  equal  number  of  the  smallest  particles  or 
atoms.  Numerous  theoretical  considerations  and  numerous 
experimental  inquiries  inevitably  lead  to  this  result,  which 
is  now  a  generally  received  truth.  If  equal  volumes  of 


different  gases  be  submitted  to  the  same  pressure  they 
contract  to  an  equal  extent,  and  if  they  are  equally  heated 
they  expand  equally. 

We  have  an  apparatus  (Fig.  5)  so  disposed  as  to  permit  us 
to  establish  this  point  experimentally.  It  consists  of  a 
kind  of  double  U  tube,  with  one  long  and  simple  limb, 
and  one  short  limb  bifurcated  into  two  branches,  each  of 
which  is  provided  with  a  stopcock.  These  short  limbs 
are,  moreover,  surrounded  by  a  glass  cylinder.  Near  the 
bottom  of  the  apparatus  another  stopcock  is  placed, 
enabling  us  to  empty  the  apparatus.  The  three  limbs  of 
the  instrument  being  filled  with  mercury,  we  introduce 
into  the  stopcocked  limbs  the  gases  to  be  examined,  into 
the  one  hydrogen,  and  into  the  other  oxygen,  care  being 
taken  to  have  as  nearly  as  possible  equal  volumes  of  the 
two.  These  volumes  being  marked  by  caoutchouc  rings, 
we  pour  mercury  into  the  long  open  limb,  and  we  find 
that  the  mercury  column  thus  obtained  compresses  the 
two  gases  to  an  exactly  equal  extent.  Again,  on  letting 
out  mercury  through  the  bottom  sropcock,  so  as  to  lower 
the  column  and  diminish  the  pressure,  we  observe  that 
both  hydrogen  and  oxygen  undergo  equal  dilatation.  And 
so,  again,  we  are  enabled  to  prove  the  expansion  and  con¬ 
traction  of  the  two  gases  to  be  equal,  if  the  glass  cylinder 
surrounding  the  bifurcated  limb  of  the  apparatus  be  filled 
alternately  by  hot  steam  or  cold  air. 

Now,  if  equal  volumes  of  the  elementary  gases  contain 
an  equal  number  of  atoms,  it  is  obvious  that 

The  chlorine  atom  combines  with  1  atom  of  hydrogen, 

,,  oxygen  ,,  ,,  2  atoms  ,, 

,,  nitrogen  „  ,,  3  „  „ 

and  since  there  are  reasons  for  believing  that  the  quantity 
of  carbon  existing  in  two  volumes  of  marsh-gas  (but 
which,  as  I  have  pointed  out,  has  never  been  obtained  ia 
the  gaseous  state)  represents  the  carbon  atom,  we  may 
add  that 

The  carbon  atom  combines  with  4  atoms  of  hydrogen. 
And  in  a  similar  manner  we  may  say  that  the  atoms  of 
the  four  elements  in  question,  when  uniting  with  chlorine, 
are  found  to  be  capable  of  fixing  1,  2,  3,  or  4  atoms  of 
chlorine. 

These  observations,  which,  if  time  permitted,  might  be 
considerably  expanded,  lead  us  to  a  very  important  dis¬ 
tinction  of  elementary  atoms,  which  is  based  upon  their 
atom-fixing  capabilities,  more  shortly  expressed,  upon 
their  combining  powers. 

If  the  atom-fixing  power  of  the  chlorine  atom  be  taken 
as  standard  of  comparison,  we  are  compelled  to  assign  to 
the  ox)Tgen  atom  the  twofold,  to  the  nitrogen  atom  the 
threefold,  and  to  the  carbon  atom  the  fourfold  atom-fixing 
power  ;  or,  looking  at  this  question  from  a  different  point 
of  view,  we  find  that  one  atom  of  oxygen  is  performing 
the  work  of  two  atoms  of  chlorine ;  one  atom  of  nitrogen, 
that  of  three;  one  atom  of  carbon,  lastly,  that  of  four 
atoms  of  chlorine.  Hence  we  distinguish  the  chlorine 
atom  as  tmivalent,  the  atom  of  oxygen  as  bivalent ,  that 
of  nitrogen  as  trivalent}  and,  lastly,  the  carbon  atom  as 
quadrivalent. 

With  the  recognition  of  these  different  combining 
powers  in  elementary  atoms  we  have  made  a  very  con¬ 
siderable  step  towards  the  solution  of  the  question  which 
presented  itself  in  the  earlier  part  of  this  discourse— viz., 
How  is  it  that  the  oxygen  atom  is  fixed  directly,  the 
nitrogen  atom  together  -with  one,  the  carbon  atom,  lastly, 
together,  with  two  atoms  of  hydrogen  ?  This  peculiar 
mode  of  combination  is  the  necessary  consequence  of  the 
special  atom-fixing  capabilities  of  the  oxygen,  nitrogen, 
and  carbon  atoms  ;  and  this  I  believe  I  can  show  you  by 
a  very  simple  contrivance.  I  am  again  tempted  to  rely 
entirely  on  mechanical  means  of  elucidating  the  subject, 
and  I  will  on  this  occasion,  with  your  permission,  select 
my  illustration  from  that  most  delightful  of  games,  croquet. 

Let  the  croquet  balls  represent  our  atoms,  and  let  us 
distinguish  the  atoms  of  different  elements  by  different 
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colours.  The  white  balls  are  hydrogen,  the  green  ones  j  foundation,  on  each  of  which  we  place  a  hydrogen  sphere 
chlorine  atoms  ;  the  atoms  of  fiery  oxygen  are  red,  those  ’  as  the  first  building  stone. 


of  nitrogen,  blue ;  the  carbon  atoms,  lastly,  are  naturally 
represented  by  black  balls.  But  we  have,  in  addition,  to 
exhibit  the  different  combining  powers  of  these  atoms, 

Fig.  c. 


On  one  of  these  hydrogen  atoms  we  fix  a  chlorine  atom 
by  inserting  the  solid  arm  of  the  former  into  the  tubular 
arm  of  the  latter,  we  have  thus  constructed  a  molecule  of 
hydrochloric  acid.  The  attraction  units  of 
the  two  elements  are  saturated  ;  we  can  add  no 
more  ;  the  building  is  finished. 

Fig.  7. 


Formation  of  Hydrochloric  Acid. 

The  next  hydrogen  atom  we  combine  in  a 
similar  manner  with  an  atom  of  oxygen,  but  no 
closed  molecule  is  thus  produced.  One  of  the 
atti  action  units  of  the  oxygen  is  not  yet  satu¬ 
rated,  as  indicated  by  the  one  arm  remaining 
uncovered.  Only  by  fixing  upon  this  arm 
a  second  hydrogen  atom  we  saturate  this  second 
attraction  unit  also.  The  closed  water  molecule 
is  a  finished  building. 


Fig.  8. 


Formation  of  Water. 


This  we  accomplish  by  screwing  into  the  balls  a  number  of 
metallic  arms  (tubes  and  pins),  which  correspond  respec¬ 
tively  to  the  combining  powers  of  the  atoms  represented, 
and  which,  while  constituting  an  additional  feature  of 
distinction,  enable  us  at  the  same  time  to  join  the  balls  and 
to  rear  in  this  manner  a  kind  of  mechanical  structure  in 
imitation  of  the  atomic  edifices  to  be  illustrated.  Thus 
the  hydrogen  and  chlorine  atoms,  which  are  xinivalent 
atoms,  have  each  one  arm,  representing  one  combining  cr 
attraction  unit ;  the  atom  of  oxygen,  a  bivalent  atom,  has 
two,  representing  two  attraction  units  ;  while  the  nitrogen 
and  carbon  atoms,  respectively  trivalent  and  quadrivalent, 
are  provided  with  three  and  four  arms,  indicating  the 
thieeand  four  combining  units  respectively  distinguishing 
these  atoms. 

Fig.  6. 


Of  the  newlv-formed  building  materials  let  us  make  a 
preliminary  trial  in  constructing  the  four  hydrogen  com¬ 
pounds  just  examined. 

We  start  with  four  appropriately  disposed  stands  as  a 


Again,  an  atom  of  nitrogen  is  inserted  into  the  hy  drogen 
atom  on  our  third  stand  j  the  two  nitrogen  aims  which  aie 
left  exposed  sufficiently  indicate  that  two  atti  action  units 
remain  unsaturated,  and  have  accordingly  to  be  provided 
with  two  atoms  of  an  univalent  element.  If  this  univa¬ 
lent  element  be  hydrogen,  the  finished  structure  is  the 
molecule  of  ammonia. 

Fig.  9. 


Formation  of  Ammonia. 
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In  a  similar  manner,  lastly,  we  perceive  that  when  a 
four-armed  carbon  atom  is  fixed  upon  the  hydrogen  atom, 
the  three  combining  units  remain  unsaturated,  and  that 
the  construction  of  a  closed  molecule  of  marsh-gas  can  be 
accomplished  only  by  the  accession  of  three  atoms  of 
hydrogen. 

Fig.  io. 


Formation  of  Marsh-gas. 

At  this  stage  we  may  appropriately  resume  the  question 
suggested^  by  the  earlier  considerations  of  this  evening. 
The  facility  with  which  our  newly-acquired  building 


material  may  be  handled  enables  us  to  construct  even  some 
of  the  more  complicated  substances  involved  in  these 
considerations. 

And,  first,  the  building  up  of  the  oxygen  compounds  of 
hydrochloric  acid  may  be  attempted.  On  opening  the 
molecule  of  hydrochloric  acid,  two  attraction  units  (one 
belonging  to  the  hydrogen  atom,  and  the  other  to  the 
chlorine  atom),  are  liberated  ;  they  are  exactly  equal  to 
the  two  attractions  of  the  bivalent  atom  of  oxygen.  With 
the  insertion  of  an  oxygen  atom,  we  perceive  that  the  mole¬ 
cule  is  closed  again  ;  no  uncovered  arm  projects,  no  attrac¬ 
tion  remains  unbalanced.  This  new  molecule — we  call  it 
hypochlorous  acid — we  open  again  ;  again  two  attraction 
units  are  liberated  and  saturated  by  a  second  atom  of 
bivalent  oxygen.  The  molecule  of  hypochlorous  acid  is 
thus  converted  into  the  molecule  of  chlorous  acid.  The 
insertion  of  one  or  two  more  oxygen  atoms  under  exactly 
similar  circumstances  would  give  rise  to  the  formation  of 
the  molecules  respectively  of  chloric  and  of  perchloric  acids. 

We  are  thus  enabled,  by  availing  ourselves  exclusively 
of  oxygen  as  building  material,  to  convert  the  two-storied 
molecule  of  hydrochloric  acid  successively  into  a  three  ■, 
four-,  five-storied  molecule,  and  ultimately  even  into  the 
six  storied  molecule  of  perchloric  acid  ;  and  there  is  no 
reason  why  a  happy  experimentalist,  by  using  additional 
and  more  complicated  scaffolding,  should  not  succeed  in 
raising  still  loftier  structures. 


Hydrochloric  Hypochlorous  Chlorous  Chloric  Perchloric 

Acm  Acid.  Acid.  Acid,  Acid. 


The  reason  why,  when  uniting  with  a  compound,  oxygen 
joins  this  compound,  atom  by  atom,  is  now  obvious.  By 
opening  a  finished  molecule,  two  attraction  units  are  set 
free  ;  these  may  be  balanced  by  one  atom  of  oxygen,  but 
also  by  a  chain  of  two,  three,  four, — in  fact,  of  any  number 
of  oxygen  atoms.  Of  the  two,  four,  six,  eight,  &c.  attrac¬ 
tion  units  possessed  by  one,  two,  three,  and  four  atoms  of 
oxygen,  two,  four,  and  six  units  are  consumed  in  linking 
these  atoms  into  a  chain,  so  that  only  two  units — one  at 
each  end  of  the  chain. — remain  at  our  disposal,  and  may  be 
used  in  closing  up  again  the  broken  molecule. 

Not  less  satisfactory  is  the  information  supplied  by  the 
consideration  of  a  series  of  nitrogenetted  compounds.  In 
hydride  of  ethyl  we  possess  a  molecule  containing  two 
atoms  of  carbon  and  six  atoms  of  hydrogen.  With  the  view 
of  introducing  an  atom  of  nitrogen,  we  break  this  molecule. 
A  glance .  at  our  model  (Fig.  12)  shows  us  at  once  that, 
by  inserting  between  the  fragments  a  nitrogen  atom  only, 
we  are  unable  to  reproduce  a  finished  building,  for  of  the 
three  attraction  units  with  which  the  nitrogen  atom  enters, 
two  only  are  saturated  ;  one  remains  unsaturated  ;  indeed, 
one  nitrogen  arm  projects  uncoyered.  It  is  only  by  addition 


of  another  atom  of  hydrogen  that  the  closed  molecule  of 
ethylamine  is  formed.  This  molecule  again  we  open,  again 
we  introduce  an  atom  of  nitrogen,  and  again  we  observe 
that  one  attraction  unit  of  the  newly- added  atom  remains 
unsatisfied,  and  that  an  additional  atom  of  hydrogen  is 
required  for  the  transformation  of  ethylamine  into  ethylene- 
diamine,  and  so  again  when  ethylene- diamine  is  to  be  con¬ 
verted  into  vinyltriamine  (Figs.  13  and  14). 

Why  the  nitrogen  atom  does  not  combine  directly,  like 
the  atom  of  oxygen,  but  always  carries  an  atom  of  hydro¬ 
gen  along  with  it,  is  now  likewise  demonstrated.  If  a 
finished  molecule  be  broken  for  the  reception  of  a  new 
atom,  the  number  of  combining  units  liberated  is  always 
two.  This,  as  -we  have  seen,  is  the  number  which  is  satu¬ 
rated  by  one  atom  of  oxygen,  or  by  a  chain  of  oxygen 
atoms  ;  but  when  these  two  attraction  units  are  saturated 
by  a  nitrogen  atom,  one  of  the  attraction  units  of  the 
nitrogen  remains  free  ;  when  they  are  saturated  by  a  chain 
of  nitrogen  atoms,  the  number  of  attraction  units  remaining 
free  must  be  equal  to  the  number  of  atoms  composing  the 
nitrogen  chain. 
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Fig.  12. 
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Hydride  of  Ethyl. 


Ethylamine. 


Fig. 


Ethylamine. 


Ethylene-diamine. 


.  Fig.  14. 


(To  be  continued.) 
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The  only  chemical  paper  read  was  by  M.  E.  Kopp,  “  On 
the  Utilisation  of  Soda  Waste,  and  the  Residues  of  the 
Manufacture  of  Chlorine.”  All  the  ideas  in  this  paper  are 
old,  and  most  of  them  will  be  found  in  Dr.  Hofmann’s 
Exhibition  Report,  pp.  32-33.  The  author’s  present 
method  of  proceeding  is  as  follows  : — He  takes  the  acid 
residual  liquor  obtained  in  the  manufacture  of  chloride  of 
lime,  allows  the  solid  matters  to  deposit,  and  then  adds 
just  enough  soda  waste  to  destroy  the  free  chlorine  and 
convert  the  per-  and  sesqui-chlorides  of  iron  and  man¬ 
ganese  into  protochlorides.  Some  sulphur  is  separated, 
which  may  be  collected,  and  some  sulphuretted  hydrogen 
is  evolved,  which  may  be  absorbed  by  ferric  oxide.  The 
dechlorinated,  but  still  acid  liquor  is  now  pumped  into  a 
special  apparatus,  in  which  it  is  completely  saturated  with 
soda  waste;  A  large  amount  of  sulphuretted  hydrogen  is 
then  evolved,  and  may  be  burned  so  as  to  produce  either 
water  and  sulphur,  or  water  and  sulphurous  acid.  The 
author  gives  another  process  for  the  utilisation  of  soda 
waste.  When  the  waste  is  exposed  to  the  air,  M.  Ivopp 
has  found  that  the  oxy -sulphide  of  calcium  (2CaS,CaO) 
changes  into  bisulphide  of  calcium  and  quicklime.  By 
further  oxidation  the  bisulphide  is  transformed  into,  calcic 
hyposulphite,  which,  on  drying,  becomes  converted  into 
calcic  sulphite  and  free  sulphur.  The  calcic  sulphite  is 
soon  further  oxidised  to  sulphate,  while  the  free  sulphur 
unites  with  a  fresh  quantity  of  sulphide  to  form  soluble 
bisulphides  or  even  polysulphides.  The  sulphide  of  cal¬ 
cium  always  present  in  the  waste  undergoes  similar 
changes.  When  water  falls  on  the  heaps,  a  deep  yellow 
or  orange  coloured  solution  is  formed,  which  contains 
these  polysulphides  of  calcium,  with  some  hyposulphite  of 
soda  and  lime.  On  leaving  this  liquor  exposed  to  the  air 
in  thin  layers  during  the  summer  months,  oxidation  takes 
place,  and  hyposulphites  and  free  sulphur  are  obtained. 
Or  it  may  be  treated  with  sulphurous  acid  with  the  same 
object ;  or,  lastly,  neutral  solutions  of  chloride  of  man¬ 
ganese  or  iron  may  be  added,  and  thus  a  mixed  precipitate 
procured  of  sulphides  and  sulphur,  which  may  be  burned 
to  furnish  sulphuric  acid.  All  this,  we  believe,  has 
already  been  done  by  Messrs.  Townsend  and  Walker. 

Some  discussion  followed,  the  reading  of  this  paper,  in 
which  M.  Pelouze  mentioned  a  process  of  M.  Schaffner, 
who  decomposes  the  yellow  solution  obtained  after  the 
exposure  of  the  waste  with  dilute  hydrochloric  acid  or 
chlorine  residues,  and  thus  recovers  a  portion  of  the  sulphur. 

M.  Dumas  afterwards  pointed  out  the  principal  features 
of  M.  Kopp’s  processes. 

M.  H.  St.  Claire  Deville  communicated  a  note  from  M. 
Eongue,  describing  his  visits  to  Stromboli,  Vulcano,  and 
Panaria,  and  giving  analyses  of  gases  from  fumaroles  on 
those  volcanic  islands.  Around  some  of  the  fumaroles  he 
found  deposits  of  sulphide  of  arsenic,  chloride  of  iron,  sal 
ammonia,  sulphur,  and  boracic  acid,  and  the  gases  were, 
in  a  few  instances,  principally  composed  of  sulphurous 
and  chlorhydric  acids. 

The  Academy  seems  deluged  with  communications  on 
the  subject  of  cholera.  Many  of  these  dwell  on  the 
almost  universal  occurrence  of  premonitory  diarrhoea,  and 
•the  importance  of  immediate  treatment. 


1o  Blacken  Zinc  Statues,  &c. — Make  a  solution 
‘of  six  parts  chloride  of  antimony  in  one  part  of  alcohol 
and  four  parts  hydrochloric  acid,  and  apply  it  to  the 
object  with  a  brush.  Wipe  the  figure  over  with  a  wet 
cloth,  and  then  apply  the  solution  a  second  time.  Now 
dry  the  object  as  quickly  as  possible  in  a  warm  place. 
When  it  is  perfectly  dry  rub  it  all  over  with  oil ,—Deutch. 
lllust,  Gewerbztg,  1864. 


NOTICES  OF  BOOKS. 


A  Practical  Treatise  on  Coal,  Petroleum ,  and  other  Dis¬ 
tilled  Oils.  By  Abraham  Gesner,  M.D.,  F.G.S. 
Second  edition.  Revised  and  enlarged,  by  George 
Weldten  Gesner,  Consulting  Chemist  and  Engineer. 
London:  IP.  Bailliere.  1865. 

Although  it  is  impossible  to  give  unqualified  praise  to 
any  part  of  this  book,  we  are  bound  to  say  that  it  is  one 
which,  in  the  present  dearth  of  practical  works  on  the 
subject  deserves  some  commendation.  It  seems  strange 
that  so  important  an  industry  has  not  produced  more 
books,  but  the  reason  for  this,  we  imagine,  is  to  be  found  in 
the  fact  that  the  manufacture  of  coal  oils  has  been  so 
much  embarrassed  by  the  operation  of  our  patent  laws, 
that  few  have  hitherto  cared  to  engage  in  the  pursuit. 
However  that  may  have  been,  we  have  noticed  that  a 
larger  number  of  inquiries  have  been  addressed  to  us  for 
information  on  this  subject  than  on  any  other,  and  we 
may  now  content  ourselves  with  recommending  this  book 
to  the  perusal  of  all  who  wish  for  practical  information  on 
the  subject  of  which  it  treats. 

Our  readers  will  understand  from  the  above  that  it  is 
the  practical  part  of  the  book  alone  which  we  commend. 
The  chemistry  is,  indeed,  of  a  kind  which  had  better  been 
omitted,  and  which  if  the  book  should  reach  a  third 
edition  must  undergo  a  thorough  revision  by  a  competent 
chemist. 

It  is  proper  to  add  that  the  book  is  illustrated  with 
drawings  of  ovens,  retorts,  stills,  and  other  necessary  appa¬ 
ratus,  which  will  be  found  extremely  useful  as  guides  to 
those  who  think  of  embarking  in  the  manufacture  of  coal 
and  shale  oils. 


Annales  de  Physique  et  de  Chimie.  August,  1865. 

In  this  number  wrn  find  the  completion  of  the  article  by 
Dr.  leery  “  On  the  Juice  of  the  Sugar  Cane,  and  the  Changes 
it  undergoes  in  the  Manufacture  of  Sugar.”  It  is  a  most 
valuable  contribution  to  our  knowledge  of  the  natural 
history  of  sugar,  and  well  deserves  the  attention  of  all 
engaged  in  the  manufacture.  A  fourth  memoir  by  M.  A. 
Dupre,  “  On  the  Mechanical  Theory  of  Heat,”  and  devoted 
to  the  study  of  latent  heats,  is  the  only  other  article  which 
has  not  already  received  notice  in  our  pages.  In  this 
number  the  valuable  revie w  of  foreign  (that  is,  other  than 
French)  memoirs  of  M.  Wurtz  is  resumed  ;  but  in  this  we 
find  nothing  for  notice. 


Zeitschrift  fur  Analytische  Chemie.  Part  1.  Yol.  IY. 

This  journal  opens  with  an  article  by  Dr.  Gerlach  “  On 
Areometer  Scales,”  which  is  accompanied  by  a  very  useful 
table  for  the  comparison  of  Twaddle’s  with  Beaume’s  and 
other  scales,  and  also  with  the  specific  gravity.  The 
author  has  compiled  it  for  liquids  both  heavier  and  lighter 
than  water.  The  next  is  an  article  by  E.  Fleischer  “  On  the 
Volumetric  Determination  of  Alumina  and  Phosphoric  Acid.” 
The  author  estimates  the  one  with  a  standard  solution  of 
potash  alum,  and  the  other  with  a  standard  solution  of 
phosphate  of  soda.  Our  readers  will  see  that  these  pro¬ 
cesses  can  have  but  a  very  limited  application.  W.  Cassel- 
man,  in  a  paper  “  On  a  Remarkable  Formation  of  a  Basic 
Salt  of  Cupric  Acid,”  describes  a  salt  having  the  general 
formula  2(4CuO  +  Acid^HO,  which  is  made  by  boiling  the 
solution  of  a  copper  salt  with  a  salt  of  formic,  acetic,  pro¬ 
pionic,  or  valerianic  acid.  Dr.  Piccard  describes  a  rather 
injurious  “  Way  of  Hastening  Filtrations.”  He  fits  the 
funnel  with  a  filter  into  one  neck  of  a  two-necked  Wolff’s 
bottle.  From  the  other  he  carries  a  tube  which  he  con¬ 
nects  with  a  water  aspirator.  Some  atmospheric  pressure 
is  thereby  maintained  on  the  fluid  in  the  filter,  and  the 
filtration  consequently  accelerated.  Some  remarks  by 
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Fausto  Sestini  On  the  Preparation  of  Pure  Lime  for  Use 
in  the  Elementary  Analysis  of  Organic  Substances,”  do  not 
call  for  much  notice.  The  author  impregnates  the  purest 
statuary  marble  with  a  thick  syrup,  and  then  burns  it 
When  the  lime  is  causticised,  he  makes  thin  milk  of  lime, 
in  which  any  carbonaceous  matter  deposits.  He  then  col¬ 
lects  the  lime  on  a  filter,  and  washes  well  to  remove  any 
sulphide  of  calcium  which  may  have  been  formed  from 
sulphate  in  the  marble.  He  then  dissolves  the  lime  in 
nitric  acid,  precipitates  with  carbonate  of  ammonia,  and 
again  burns  the  carbonate  into  quick  lime.  He  thus 
obtains  lime  quite  free  from  chlorine  and  sulphuric  acid, 
and  so  adapted  for  use  in  the  analysis  of  organic  bodies 
containing  chlorine. 

Among  the  communications  from  Fresenius’s  laboratory 
we  notice  a  paper  by  F.  Gauhe  “  On  the  Methods  of  Esti¬ 
mating  Cobalt  and  Nickel ;  ”  another  by  A.  Souchay,  “  On 
the  Estimation  of  Lead  as  Sulphide  and  one  by  the  same 
author  “  On  the  Determination  of  Chromium  as  Ilydiated 
Oxide,  and  Weighing  as  Oxide.”  In  the  last  paper  the 
author  points  out  a  common  error  in  the  solution  of  the 
glass  in  which  the  precipitation  and  washing  is  effected, 
and  recommends  the  use  of  a  porcelain  or  platinum  dish. 

The  next  is  an  article  by  Fresenius  “  On  the  Analysis  of 
Raw  Iron,”  to  which  we  shall  return. 

In  another  short  paper  Fresenius  gives  a  small  hint  for 
the  laboratory.  Every  one  knows  that  the  iron-wire 
gauze  on  which  we  heat  beakers  over  a  gas  flame  burns 
out  in  the  middle,  and  soon  becomes  useless.  Fresenius 
suggests  taking  a  thin,  square  plate  of  iron  for  the  beaker 
to  rest  upon,  and  fastening  it  to  the  gauze  by  the  corners. 
This,  he  says,  will  form  a  very  safe  rest  for  the  beaker, 
and  will  hold  a  long  time. 

The  remaining  articles  call  for  no  notice. 


Journal  cle  P harmacie  et  de  Chemie.  September,  1865. 

Made  up  for  the  most  part  of  communications  to  the 
Academy  of  Sciences,  and  many  of  these  of  distant  date, 
there  is  nothing  in  this  number  which  requires  notice. 
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SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

2296.  J.  Dawson,  Greenock,  Renfrewshire,  N.B.,  “Im¬ 
provements  in  supplying  charcoal  to  sugar  decolourising 
vessels,  and  in  apparatus  therefor.”  —  September  7,  1865. 

2327.  J.  Lightfoot,  Accrington,  Lancashire,  “Improve¬ 
ments  in  dyeing  and  printing  fabrics  and  yarns  and  animal 
or  mixed  animal  and  vegetable  substances.”' — September 
1 1,  1865. 

2385.  J.  Fletcher,  Betts  Street,  St.  George’s-in-the- 
East,  Middlesex,  “  Improvements  in  the  machinery  or 
apparatus  and  in  the  processes  for  the  treatment  and 
manufacture  of  sugar.” 

2390.  J.  S.  McDougall,  Manchester,  “Improvements 
in  the  manufacture  of  insoluble  oils  and  greases.” — Sep¬ 
tember  19,  1865. 

2409.  W.  Clark,  Chancery  Lane,  “  Improvements  in 
the  manufacture  of  materials  for  decolourising  sugars  and 
other  saccharine  and  liquid  matters.”  A  communication 
from  C.  J.  Gaade,  Boulevart  St.  Martin,  Paris. 

2415.  A.  Bird,  Birmingham,  “Improvements  in  puri¬ 
fying  water.” — September  21,  1865. 

2427.  P.  Spence,  Newton  Heath,  Manchester,  “Im¬ 
provements  in  the  manufacture  of  white  lead.” — Sep¬ 
tember  22,  1865. 

2435.  J,  H.  Johnson,  Lincoln’s  Inn  Fields,  Middlesex, 
“  Improvements  in  generating  illuminating  gas,  and  in  the 
machinery  or  apparatus  employed  therein.”  A  com¬ 


munication  from  E.  A.  Pond,  M.  S.  Richardson,  and 
E.  A.  Morse,  Rutland,  Vermont,  U.S.A. 

2439.  A.  V.  Newton,  Chancery  Lane,  “  Improved 
apparatus  for  generating  illuminating  gas.”  A  communi¬ 
cation  from  J.  Irwin,  Chicago,  Illinois,  TJ.S.A. 

2443.  Schaffner,  Aussig,  Bohemia,  “  Improvements 
in  treating  soda  waste  to  obtain  sulphur  therefrom.” — 
Sept.  23,  1865. 

2451.  E.  Brooke,  the  younger,  Huddersfield,  “An  im¬ 
proved  arrangement  of  apparatus  and  materials  to  be 
employed  for  effecting  the  deodorising  of  the  noxious 
gases  arising  from  sewers  and  drains,  and  for  the  more 
effectual  ventilation  and  inspection  of  such  sewers  and 
drains.” — Sept.  25,  1865. 

2469.  G.  T.  Bousfield,  Loughborough  Park,  Brixton, 
“  Improvements  in  machinery  for  tempering  and  prepar¬ 
ing  peat  for  fuel.”  A  communication  from  N.  F.  Potter, 
Providence,  Rhode  Island,  U.S.A. — Sept.  26,  1865. 

Notices  to  Proceed. 

1352.  W.  Wright,  Mostyn,  Flintshire,  “Improvements 
in  the  treatment  of  the  waste  liquors  obtained  after  treat¬ 
ing  burnt  ores  of  copper,  such  improvements  having  for 
their  object  the  production  or  extraction  of  cobalt  and 
nickel.” 

1461.  G.  Walton,  Weardale  Villa,  Clapton,  “Improve¬ 
ments  in  apparatus  used  in  distilling  hydrocarbons.” — 
May  16,  1865. 

1385.  T.  Richardson,  Newcastle-upon-Tyne,  and  M.  D. 
Rucker,  Leadenhall  Street,  London,  “  Improvements  in 
obtaining  certain  compounds  of  nitrogen  and  of  sulphur.” 
— May  19,  1865. 

1435.  J.  Gyers,  Middlesborough,  “  Improvements  in 
ovens  or  kilns  for  the  manufacture  of  coke.” — May  25,  1865. 

1545.  C.  H.  Wansbrough,  Shrewton,  Wiltshire,  “Im¬ 
provements  in  the  treatment  of  condensing  pans  employed 
in  the  condensation  of  milk.” — A  communication  from 
S.  Percy,  New  York,  U.S.A.  — June  5,  1865. 

1553.  J.  Ilowarth,  M.D.,  Andover,  Essex,  Mass,  U.S.A., 
“  An  improved  method  and  apparatus  for  distilling  coal, 
shale,  and  other  carbonaceous  substances.” — A  communi¬ 
cation  from  J.  Howarth,  Salem,  U.S.A.  — June  7,  1865. 

2289.  T.  Nicholson,  Gateshead,  “  An  improved  process 
of  and  apparatus  for  making  caustic  liquor  or  caustic 
lees.” — September  6,  1865. 

1420.  J.  Dale  and  A.  Paraf,  Manchester,  “Improve¬ 
ments  in  calico  and  linen  printing.”  — May  24,  1865. 

1448.  R.  Canham,  Clerkenwell,  Middlesex,  “Improve¬ 
ments  in  cupola  and  other  blast  furnaces.” 

1450.  C.  B.  Spaeth,  Philpot  Lane,  London,  “Anew 
preparation  for  subduing  and  extinguishing  fire.”  A 
communication  from  G.  Zeisler,  Leipsig,  Saxony. — May 
26,  1865. 

1453.  S.  Sequelin,  Devonshire  Street,  Bloomsbury, 
“  Improvements  in  purifying  animal  and  vegetable  oils  or 
fatty  matters  to  be  used  for  lubricating  and  other  pur¬ 
poses.” — May  27,  1865. 

1489-  T.  Spencer,  Euston  Square,  Middlesex,  “  Im¬ 
provements  in  the  composition  and  manufacture  of  paints 
applicable  to  iron  and  other  ships’  bottoms,  and  for  other 
general  purposes.” — May  31,  1865. 

2153.  G.  G.  Dennis,  Boston,  Mass.,  U.S.A.,  “  Improve¬ 
ments  in  friction  matches,  lucifer  matches,  and  matches 
for  re-lighting  called  taper  matches.” — August  21,  1865. 


MISCELLANEOUS. 


Ozone. —  At  the  meeting  of  the  British  Association, 
Dr.  B.  W.  Richardson  read  a  paper  on  certain  physiological 
experiments  with  ozone.  The  following  are  the  reliable 
facts  known  up  to  this  time  respecting  ozone  : — 

1.  Ozone  in  a  natural  state  is  always  present  in  the  air 
in  minute  propoitions — viz.,  one  part  in  ten  thousand. 
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2.  It  is  destroyed  in  large  towns,  and  with  special 
rapidity  in  crowded,  close,  and  filthy  localities. 

3.  Ozone  gives  to  oxygen  properties  which  enable  it  to 
support  life.  In  this  respect  it  acts  like  heat — its  effects 
are  destroyed  by  great  heat. 

4.  Ozone  diffused  through  air  in  minute  quantities  pro¬ 
duces,  on  inhalation,  distinct  symptoms  of  acute  catarrh — 
common  cold. 

5.  When  animals  are  subjected  to  ozone  in  large  quan¬ 
tities,  the  symptoms  produced,  at  a  temperature  of  750, 
are  those  of  inflammation  of  the  throat  and  mucous  mem¬ 
branes  generally,  and  at  last  congestive  bronchitis,  which 
in  carnivorous  animals  is  often  rapidly  fatal. 

6.  When  animals  are  subjected  for  a  long  period  to  ozone 
in  small  proportions,  the  agent  acts  differently,  according 
to  the  animal.  The  carnivora  die,  after  some  hours,  from 
disorganisation  of  the  blood  ;  but  the  herbivora  will  live 
live  for  weeks,  and  will  suffer  from  no  acute  disease. 

7.  The  question  whether  the  presence  of  ozone  in  the 
air  can  produce  actual  disease  must  be  answered  cautiously. 
Science  has  yet  no  actual  demonstrative  evidence  on  the 
point.  But  the  facts  approach  to  demonstration  that  com¬ 
mon  cold— catarrh — is  induced  by  this  agent.  All  else  is 
as  yet  speculative. 

8.  Daring  periods  of  intense  heat  of  weather,  the  ozone 
loses  its  active  power. 

9.  On  dead  organic  matter  undergoing  putrefaction 
ozone  acts  rapidly — it  entirely  deodorises  by  breaking  up 
the  ammoniacal  products  of  decomposition,  at  the  same 
time  it  hastens  the  organic  destruction. 

10.  There  is  an  opposite  condition  of  air  in  which  the 
oxygen  is  rendered  negative  in  its  action,  as  compared  with 
the  air  when  it  is  charged  with  ozone.  Air  can  thus  be 
rendered  negative  by  merely  subjecting  it  over  and  over 
again  to  animals  for  respiration.  The  purification  of  such 
air  from  carbonic  acid  and  other  tangible  impurities  does 
not  render  it  capable  of  supporting  healthy  life  ;  but  ozone 
restores  the  power.  In  a  negative  condition  of  air,  the 
purification  of  the  organic  matter  is  greatly  modified,  and 
the  offensive  products  are  increased.  Wounds  become 
unhealthy,  and  heal  slowly  in  such  negative  air. 

11.  There  is  no  demonstrative  evidence  as  yet  that  any 
diseases  are  actually  caused  by  this  negative  condition  of 
air ;  but  the  inference  is  fair  that  diseases  which  show  a 
putrefactive  tendency  are  influenced  injuriously  by  a  nega¬ 
tive  condition  of  the  oxygen  of  the  air.  It  is  also  probable 
that  during  this  state  decomposing  organic  poisoning 
matters  become  more  injurious. 

ia.  As  ozone  is  used  up  in  crowded  localities,  and  as  it 
is  essential  that  ozone  should  be  constantly  supplied  in 
order  to  sustain  the  removal  of  decomposing  substances 
and  their  products,  no  mere  attention  to  ventilation  and 
othei  mechanical  measures  of  a  sanitary  kind  can  be  fully 
effective  unless  the  air  introduced  be  made  active  by  ozone. 
Fever  hospitals  and  other  large  buildings  in  towns  should 
be  artificially  fed  with  ozonised  air. 

Scliultze’s  Wlalte  CtMiapowuler. — This  is  tri-nitro¬ 
cellulose,  prepared  from  saw- dust  by  the  following  pro¬ 
cess.  The  saw-dust  is  first  boiled  for  three  or  four 
hours  with  a  weak  soda  solution,  and  then  boiled  a  second 
time  with  a  fresh  lot  of  the  same  solution.  It  is  then 
washed  in  running  water,  afterwards  steamed  for  fifteen 
minutes,  and  then  again  washed  in  running  water  for 
twenty-four  hours.  It  is  now  bleached  with  chlorine  or 
chloride  of  lime,  boiled  in  water,  once  more  washed  in  a 
stream,  and  now  dried.  The  saw-dust  is  now  ready  to 
be  treated  with  nitric  acid.  For  this  purpose  a  mixture 
of  40  parts  strong  nitric  acid  (1*48  to  1*50)  are  mixed 
with  100  parts  of  sulphuric  acid  (1-84);  and  the  mixture 
is  allowed  to  stand  two  hours  to  cool.  One  hundred  parts 
of  this  mixture  are  then  placed  in  an  iron  vessel,  around 
which  a  stream  of  cold  water  circulates,  and  six  parts  of 
the  saw-dust  are  gradually  added,  stirring  all  the  time. 
The  saw-dust  is  allowed  to  remain  in  the  acid  two  or  three 


hours,  the  stirring  being  continued.  After  this  time  the 
whole  is  transferred  to  a  centrifugal  machine,  and  the 
acid  separated.  The  wood  is  then  washed  for  two  or  three 
days  in  cold  water,  afterwards  boiled  in  a  weak  soda  solu¬ 
tion,  again  well  washed  in  cold  water,  and  then  dried.  It 
is  now  ready  for  the  final  operation,  which  consists  in 
soaking  it  for  ten  or  fifteen  minutes  in  a  solution  of  26  parts 
of  nitrate  of  potash  in  220  parts  of  water.  After  this,  it 
is  carefully  dried  at  a  temperature  not  exceeding  44°  C.  ; 
the  very  fine  dust  is  then  separated  by  means  of  a  drum 
sieve,  and  the  remainder  is  ready  for  market. — Chem. 
Central  Blatt,  No.  44,  p.  704. 

Ciai'omometi'ical  Analysis. — Messrs.  Siemens  and 
Halske  have  devised  an  apparatus  for  determining  the 
quantity  of  copper  contained  in  a  solution  by  comparing 
its  colour  with  that  of  a  standard  solution.  The  appa¬ 
ratus  consists  essentially  of  two  vertical  tubes  fixed  side 
by  side,  in  one  of  which  is  placed  a  piece  of  blue  glass. 
The  other  tube  dips  into  a  larger  tube,  in  the  bottom  of 
which  is  a  piece  of  white  glass.  Light  is  reflected  from 
a  mirror  through  both  these  tubes.  The  substance  to  be 
analysed  having  been  dissolved  in  acid,  a  certain  quantity 
of  ammonia  is  added,  until  the  well-known  blue  colour 
is  obtained.  The  solution  is  then  to  be  placed  in  the 
larger  tube.  By  means  of  a  suitable  mechanism,  the 
frame  carrying  the  two  tubes  is  moved  up  or  down,  thus 
varying  the  thickness  of  the  layer  of  the  solution  to  be 
tested  through  which  the  light  passes,  until  the  depth  of 
tint  of  the  blue  glass  and  of  the  solution  appear  to  be 
the  same.  The  length  of  the  column  may  be  read  off  on 
a  scale,  and  the  blue  glass  having  been  previously  com¬ 
pared  with  a  standard  solution,  the  amount  of  copper  in 
the  fluid  under  examination  may  be  easily  estimated. 
Comparative  determinations  by  ordinary  analysis  gave 
very  slight  variations  in  the  results. — Reader. 

Test  for  Otto  of  Boses. —  Hager  mixes  five  drops 
of  the  otto  to  be  tested  with  twenty  drops  of  pure  con¬ 
centrated  sulphuric  acid.  Whether  the  oil  be  adulterated 
or  not,  a  thick  yellowish  brown  or  reddish  brown  mixture 
results.  When  this  mixture  is  cold,  it  is  shaken  up  with 
three  drachms  of  absolute  alcohol.  If  now  the  otto  is 
pure,  a  tolerably  clear  yellowish  brown  solution  results, 
which,  after  heating  to  boiling,  remains  clear.  But  if  the 
otto  is  adulterated  with  geranium,  palm  rose,  or  pelar¬ 
gonium  oil,  the  solution  remains  very  cloudy,  and  in  some 
cases  a  darker  fluid  separates,  in  which  a  deposit  forms. 
On  heating  this  solution,  the  sediment  melts  together,  and 
from  the  size  of  the  mass  the  author  infers  the  degree  of 
adulteration.  If,  for  example,  the  mass  has  one-fourth 
the  volume  of  a  drop,  he  concludes  that  the  otto  was 
mixed  with  at  least  one-third  of  foreign  oil.  If  the  otto 
is  adulterated  with  spermaceti,  this  substance  separates 
and  floats  on  the  surface  of  the  solution,  or  remains  sus¬ 
pended  in  the  liquid  as  a  scaly7-  crystalline  mass.  The 
above  test  is  founded  on  the  circumstance  that  pure  otto 
of  rose  forms,  with  strong  sulphuric  acid,  a  resinous  sub¬ 
stance,  which  is  completely  soluble  in  absolute  alcohol ; 
while  the  substance  formed  with  other  oils  is  only  par¬ 
tially  soluble.  Guibourt  has  observed  that  the  odour  of 
pure  otto  is  not  affected  by  mixture  with  strong  sulphuric 
acid,  but  it’  other  oils  are  present  a  disagreeable  odour  is  de¬ 
veloped. — Zeitscht.  fur  Analyt.  Chem.,  No.  4,  1864,  p.  479. 


ANSWERS  TO  CORRESPONDENTS. 


Alpha.— Cochineal  and  oxalic  acid.  The  quantities  to  be  deter¬ 
mined  by  strength  of  colour  required. 

E.  M.  N. — We  do  not  dispute  that  caustic  soda  exposed  to  air 
becomes  carbonate;  but  our  correspondent  asserted  that  the  caustic 
soda  parted  with  oxygen.  This  is  incorrect. 

C.  S. — Ignition  of  solid  residue  with  proper  precautions  is  the  most 
satisfactory,  but  not  perfect  method. 

Received.— 99  ;  C.  Greville  Williams,  F.R.S. 
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On  the  Presence  of  Didymium  in  Chur  chit  e, 
by  C.  Greville  Williams,  F.R.S. 

In  the  course  of  some  recent  experiments  upon  the  pre¬ 
paration  of  pure  cerium,  I  found  Gladstone’s  optical  test 
always  to  reveal  the  presence  of  didymium  in  oxide  of 
cerium,  no  matter  how  carefully  prepared  by  any  of  the 
methods  at  present  in  use.  It  is  also  well  known  that 
the  oxide  of  cerium,  from  all  the  minerals  which  have  as 
yet  been  discovered,  contains  didymium  and  lanthanum. 
This  made  me  desirous  of  ascertaining  whether  the  new 
and  highly  interesting  mineral  described  by  Professor 
Church  in  the  Chemical  News  for  September  15,  1865 
(and  for  which  I  venture  to  propose  the  name  of  cliurchite), 
contained  cerium  only,  as,  if  so,  it  would  be  the  only  one 
known  from  which  pure  cerium  compounds  could  be  pre¬ 
pared.  It  is  true  that  Church  assumes  in  his  notice  that 
the  oxide  of  cerium  obtained  by  him  consisted  of  the 
mixed  earths  ;  but  as  he  does  not  state  that  he  specially 
searched  for  the  other  metals,  I  presume  he  took  it  for 
granted  that  didymium  and  lanthanum  were  present  in 
the  oxide  weighed  by  him.  I,  therefore,  seized  the  first 
opportunity  of  optically  examining  a  solution  of  the 
mixed  cerium  earths  from  ehurchite,  the  result  being 
that  the  lines  indicative  of  didymium  showed  themselves 
in  the  most  distinct  and  beautiful  manner. 

The  above  experiment  with  the  prism  serves,  there¬ 
fore,  to  confirm  the  results  of  Professor  Church’s  chemical 
analysis,  and  indicates  the  cerium  earths  in  cliurchite  to 
consist  of  the  same  mixture  found  in  cerite,  allanite, 
ortliitc,  &c.  i 

Cliurchite  is  so  lttle  known  at  present,  and  appears 
to  be  so  excessively  rare,  that  some  time  will  probably 
elapse  before  enough  will  be  obtained  to  enable  the 
presence  of  lanthanum  to  be  determined  chemically. 


Revision  of  the  Mineral  Phosjjhates,  by  A.  II.  ClIURCll, 
M.A.  Oxon.,  Professor  of  Chemistry ,  Royal  Agricul¬ 
tural  College ,  Cirencester. 

No.  V. — Uranite. 

( Continued  from  vol.  x page  zg  \.) 

There  is  no  occasion  to  question  the  generally-received 
formula  for  uranite  (the  torberite  of  Brooke  and  Miller). 
Assuming  the  atomic  weights  of  copper  =  63*5,  and  that 
of  uranium  =  120,  the  expression  for  uranite  is — 

///  // 

2U203,Cu0,P205  4-  8aq. 

This,  with  the  lower  atomic  weight,  becomes  in  the 
mineralogical  notation — 

aU2,Cu,P  +  8 II. 

But  there  is  one  point  connected  with  the  chemistry, 
of  this  mineral  which  seems  to  demand  inquiry.  The 
existence  of  a  lime-uranite  has  been  well  established  ;  it 
is  now  usually  distinguished  as  a  good  species,  and 
termed  autunite.  In  aut unite,  which  is  generally  of  a 
pure  lemon  or  sulphur  yellow  colour,  the  oxide  of  copper 
of  the  green  uranite  has  been  entirely  replaced  by  lime. 
But  there  exist  numerous  specimens  of  uranite  which 
are  exactly  intermediate  in  colour  between  uranite  and 
autunite ;  these  have  sometimes  been  classed  with  one 
species,  sometimes  with  the  other.  From  my  experi¬ 
ments  I  believe  one  may  be  justified,  where  other 
characters  are  indeterminate,  in  classing  all  apple-green 

Yol.  XII.  No,  307. — October  20,  1^65. 


and  siskin-green  uranites  with  the  true  copper  uranite  ; 
I  have  not  as  yet  met  with  any  green  autunite.  The 
following  analyses  were  made  with  a  very  pale  Cornish 
specimen  ;  the  lime,  it  will  be  seen,  is  in  very  insignifi¬ 
cant  proportion ;  the  presence  of  nearly  2  per  cent,  of 
As205  replacing  part  of  the  P205  is,  however,  worthy 
of  note  — 


TJ2G3  . 

•  •  • 

6i*oo 

CuO  . 

.  8*71 

8*56 

CaO  . 

•  •  • 

*62 

P205  • 

.  13*99 

13*94 

As20  5 

1  •  « 

1  *96 

H20  . 

*  m  • 

14*16 

100*24 

The  following  are  the  percentages  demanded  by  the 
formula  before  given  : — 


U0O3 

CuO 

P205 

H.,0 


61*18 
8*44 
1 5*10 
15-28 


These  numbers  closely  accord  with  the  experimental 
values  previously  recorded.  The  specimen  analysed, 
though  it  might  easily  have  been  mistaken  for  autunite, 
contained  the  full  percentage  of  CuO  found  in  uranite. 
The  arsenic  acid  has  not,  I  believe,  been  previously  ob¬ 
served  in  this  mineral.  The  deficiency  of  -water  arose 
from  the  over-drying  of  the  powdered  substance.  In 
vacuo  over  oil  of  vitriol  it  loses  part  of  its  water  of  crys¬ 
tallisation,  and  becomes  yellow  where  a  thin  layer  of  the 
powdered  mineral  is  exposed.  In  the  ordinary  air  of  a 
room  it  reassumes  its  natural  tint,  and  regains  part  of 
the  water  lost. 


PHARMACY,  TOXICOLOGY,  &c. 


Report  on  the  Quantity  of  Alkaloid  in  various  Speci¬ 
mens  of  Citrate  of  Iron  and  Quinine,  by  Mr.  J.  C. 
Braithwaite.* 

In  a  former  paper,  I  gave  the  results  of  my  investigation 
as  to  the  quantity  of  alkaloid  contained  in  various  spe¬ 
cimens  of1  this  valuable  medicine,  and  expressed  my 
opinion  that  quinidine,  if  not  cinchonine,  would  be  found 
in  more  than  one  sample.  This  opinion  has  been  con¬ 
firmed  by  further  investigation. 

In  sample  No.  1,  containing  1*504  per  cent,  of  quinine 
(equal  to  2-35  per  cent,  of  the  citrate),  I  found  neither 
quinidine  nor  cinchonine,  but  the  quantity  experimented 
upon  was  very  small. 

No.  2,  with  1*52  per  cent,  of  quinine  (equal  to  2*375 
per  cent,  of  the  citrate,  contained  neither  quinidine  nor 
cinchonine. 

These  two  alkaloids  were  also  absent  in  No.  3,  con¬ 
taining  3-732  per  cent,  of  quinine  (equal  to  5*831  P®1* 
cent,  of  the  citrate)  ,*  in  No.  4,  containing  4*  2  per  cent, 
of  quinine  (equal  to  6*437  per  cent,  of  citrat  );  in  No.  5, 
containing  4-76  percent,  of  quinine  (equal  to  7*437  per¬ 
cent.  of  citrate) ;  and  in  No.  6,  containing  6  per  cent,  of 
quinine  (equal  to  9*375  per  cent,  of  citrate). 

No.  7  contained  7*372  per  cent,  of  alkaloid,  which,  if 
pure  quinine,  would  represent  11*518  percent,  of  the 
citrate.  This  sample,  however,  contained  only  a  mere 
trace  of  quinine,  the  great  proportion  of  alkaloid  being 
quinidine,  which  crystallised  out  from  the  ethereal  solu¬ 
tion.  I  have  reason  to  believe  that  cinchonine  also  occurs 

*  Read  at  the  meeting  of  the  Pharmaceutical  Conference. 


184 


Quantity  of  Alkaloid  in  Citrate  of  Iron  and  Quinine.  {CH™.IC2o^m5WS' 


in  this  sample,  but  my  investigation  is  not  yet  satisfac¬ 
torily  completed. 

No.  8  contained  9*292  per  cent,  of  alkaloid,  which, 
were  it  quinine,  would  represent  1 4-51 8  per  cent,  of  the 
citrate  ;  but,  in  this  case  also,  it  consisted  of  quinidine, 
with  only  a  mere  trace  of  quinine.  No  cinchonine  could 
be  detected. 

No.  9,  containing  11*24.  Per  cent,  of  quinine  (equal  to 
17*56  per  cent,  of  the  citrate),  was  free  from  quinidine 
and  cinchonine.  The  same  remark  applies  to  No.  10, 
containing  12*26  per  cent,  of  quinine  (equal  to  19*162 
per  cent,  of  citrate),  and  to  No.  ji,  containing  12*94  per 
cent,  of  quinine  (representing  20*22  per  cent,  of  the 
citrate). 

In  No.  12,  containing  14*72  per  cent,  of  quinine 
(equal  to  23  per  cent,  of  citrate),  a  small  quantity  of 
quinidine  was  found,  but  no  cinchonine. 

Traces  of  quinidine,  but  none  of  cinchonine,  were  also 
detected  in  No.  13,  containing  14*784  per  cent,  of  qui¬ 
nine  (equal  to  23*09  per  cent,  of  citrate)  ;  in  No.  14, 
containing  14*88  per  cent,  of  quinine  (representing  23*25 
per  cent,  of  citrate);  and  in  No.  15,  containing  15*84 
per  cent,  of  quinine  (representing  2475  per  cent,  of  the 
citrate). 

It  had  been  my  intention  to  have  completed  the  sub¬ 
ject  in  this  paper  by  estimating  the  quantity  of  iron 
contained  in  each  sample,  but  I  have  been  prevented 
doing  so  by  indisposition,  and  must  therefore  postpone 
it  to  a  future  period.  I  subjoin  the  result  of  my  exa¬ 
mination  of  nine  more  examples,  seven  of  which  (Nos. 
16,  18,  19,  20,  21,  22)  and  23)  were  kindly  forwarded  to 
me  by  Dr.  Attfield. 

No.  16. — This  specimen  had  become  damp,  and  had 
run  into  a  mass  of  a  dark  olive-green  colour.  It  dis¬ 
solved  readily  in  water,  yielding  a  solution  of  a  greenish- 
yellow  colour,  and  somewhat  turbid.  It  had  an  acid 
reaction  upon  test-paper,  and  possessed  only  a  very 
slight  bitter  taste.  The  precipitate,  by  ammonia,  when 
dry,  was  of  a  brownish  colour,  with  a  slight  whitish 
bloom  upon  it,  closely  adherent  to  the  paper,  and  in 
small  quantity  only. 

As  this  specimen  -was  difficult  to  remove  from  the 
bottle  in  which  it  was  contained,  and  I  had  a  very  small 
quantity  of  it  only,  I  operated  upon  the  whole,  which 
weighed  62  grains,  and  obtained  1  grain  of  quinine,  or 
1*603  per  cent.,  equal  to  2*504  per  cent,  of  the  citrate  of 
quinine.  This  had  merely  a  private  mark  upon  the 
label,  and  was  one  of  the  samples  forwarded  to  me  by 
Dr.  Attfield.  It  dissolved  entirely  in  ether,  yielding  a 
pale  yellow  solution. 

No.  17  occurred  in  the  form  of  golden- coloured  scales, 
much  resembling  those  of  No.  24,  but  not  so  bright, 
being  covered  with  a  slight  bloom.  Exposed  to  the  air 
at  a  temperature  of  6 o°,  they  absorbed  moisture,  and  ran 
into  a  gum-like  mass  firmly  adherent  to  the  paper  on 
which  they  were  placed.  This  specimen  dissolved 
readily  in  water,  yielding  a  clear  yellow  solution  which 
had  an  acid  reaction  upon  test-paper,  and  was  less  bitter 
to  the  taste  than  either  of  the  other  specimens  except 
No.  16.  The  precipitate  by  ammonia,  when  dry,  shrank 
to  a  mere  nothing ;  it  had  a  yellowish-brown  colour,  and 
was  completely  adherent  to  the  paper.  From  two 
analyses  of  twenty-five  grains  each,  I  obtained  o*68,  o*68, 
equal  to  2*72  per  cent,  of  quinine,  or  4*25  per  cent,  of 
citrate  of  quinine.  When  treated  with  ether  it  was 
entirely  dissolved,  yielding  a  solution  of  a  very  pale 
colour.  This  preparation  is  stated  upon  the  label  “  to 
contain  25  per  cent,  of  citrate  of  quinine,”  and  it  was 
also  “  verbally  guaranteed  to  do  so  ”  when  purchased. 


The  name  of  the  maker,  however,  is  omitted  upon  the 
label. 

No.  18  occurred  in  fine  golden  scales,  much  resembling 
those  of  No.  24.  Exposed  to  a  temperature  of  6o°,  it 
absorbed  moisture  and  became  adherent  to  the  paper 
upon  which  it  was  placed.  It  dissolved  readily  in  water, 
yielding  a  yellowish  solution  which  had  an  acid  reaction 
upon  test-paper,  and  possessed  but  slight  bitterness,  as 
most  of  the  others. 

The  precipitate  yielded  by  ammonia  was  not  very 
copious.  It  had,  when  dry,  a  light  brownish  colour, 
with  a  faint  white  bloom  over  the  surface,  and  firmly 
adhered  to  the  filter. 

From  two  analyses  of  twenty-five  grains  each,  I 
obtained  0*69,0*73;  mean  0*71,  equal  to  2*84  per  cent, 
of  quinine,  and  4*437  per  cent,  of  citrate  of  quinine. 
This  was  entirely  soluble  in  ether,  yielding  a  solution  of 
a  very  pale  colour. 

No.  19.  This  specimen  consisted  of  very  small  scales 
of  a  dull  olive-yellow  colour.  Exposed  to  the  air  at  a 
temperature  of  6o°,  it  remained  unchanged  for  a  con¬ 
siderable  time,  but  ultimately  absorbed  moisture  and 
became  adherent  to  the  paper  upon  which  it  was  placed. 
It  dissolved  readily  in  water,  yielding  a  clear  yellow 
solution,  which  had  an  acid  reaction  upon  test-paper, 
but  possessed  but  little  bitterness.  Only  a  small 
quantity  of  precipitate  was  thrown  down  by  ammonia, 
which,  when  dry,  very  much  resembled  that  immediately 
preceding  it,  being  of  a  light  brown  colour,  with  a  white 
bloom  over  it,  and  closely  adherent  to  the  filter. 

From  two  analyses  of  twenty-five  grains  each,  I 
obtained  1*06,  1*03  ;  mean  1*045,  equal  to  4*18  per  cent, 
of  quinine,  and  6*531  per  cent,  of  its  citrate. 

It  dissolved  entirely  in  ammonia,  yielding  a  pale 
yellow  solution. 

No.  20  occurred  in  small  granules,  and  it  appeared  as 
if  it  had  been  damp  and  had  run  together,  and  been 
afterwards  dried.  It  had  a  very  dark  olive  colour, 
approaching  a  blackish  hue.  Exposed  to  a  temperature 
of  6 o°,  it  remained  unaffected.  It  dissolved  readily  in 
water,  yielding  a  yellowish  solution,  which  was  slightly 
turbid.  It  had  an  acid  reaction  upon  test-paper,  and  a 
bitter  taste,  but  of  much  less  intensity  than  that  of 
Nos.  22  and  23.  The  precipitate  by  ammonia,  when 
dry,  was  not  very  bulky  ;  it  had  a  very  dark  colour,  and 
separated  very  readily  from  the  filter. 

From  two  analyses  of  twenty-five  grains  each,  I 
obtained  1*12,  1*09 ;  mean  1*105,  equal  to  4*42  per  cent, 
of  quinine,  and  6*906  per  cent,  of  its  citrate. 

It  was  almost  entirely  soluble  in  ether,  yielding  a 
solution  of  a  yellowish  colour,  but  less  deep  than  the 
two  preceding  ones. 

No.  21.  This  sample  was  composed  of  small  granules 
of  a  dark  olive  brown  colour,  intermixed  with  a  few 
small  scales  of  a  somewhat  lighter  colour.  Had 
apparently  got  damp  and  been  dried.  Exposed  to  the 
air  at  a  temperature  of  6o°,  it  remained  unchanged.  It 
dissolved  readily  in  water,  yielding  a  solution  of  some¬ 
what  deeper  colour  than  either  of  the  preceding,  slightly 
turbid,  having  an  acid  reaction  upon  test-paper,  and  an 
intensely  bitter  taste,  but  not  chalybeate.  With  am¬ 
monia  it  yielded  a  copious  precipitate,  which,  when  dry, 
had  a  dark  brown  colour  with  a  white  bloom,  and  a  very 
resinous  appearance. 

From  two  analyses  of  twenty-five  grains  each  I 
obtained  3*25,  3*22  ;  mean  3*235,  equal  to  12*94  per 
cent,  of  quinine,  and  20*218  per  cent,  of  its  citrate. 

This  was  almost  entirely  soluble  in  ether,  and  the 
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solution  closely  resembled  those  of  Nos.  22  and  23  in 
colour. 

No.  22.  This  consisted  of  bright  golden-coloured 
scales,  rather  darker  in  colour  than  No.  24.  Exposed 
to  the  air  at  a  temperature  of  6o°,  it  was  unaffected.  It 
dissolved  very  readily  in  water,  yielding  a  somewhat 
turbid  yellowish  solution  with  an  acid  reaction  upon 
test-paper,  and  a  strongly  bitter  taste,  but  was  not  very 
chalybeate.  The  precipitate  thrown  down  by  ammonia 
was  copious,  and  when  dried  had  a  brownish  resinous 
appearance,  its  surface  being  covered  w'ith  a  white 
bloom,  and  was  readily  separable  from  the  filter. 

From  two  analyses  of  twenty-five  grains  each,  I 
obtained  3*46,  3-54;  mean  3  5,  equal  to  14  per  cent,  of 
quinine,  and  21  ‘87  per  cent,  of  its  citrate. 

It  was  almost  entirely  soluble  in  ether,  yielding  a 
yellowish  solution. 

No..  23  was  composed  of  golden-olive  scales,  having  a 
greenish  shade.  Exposed  to  the  air  at  the  temperature 
°f  6o°,  it  was  unaffected.  It  dissolved  readily  in  water, 
yielding  a  yellowish  solution  much  the  same  as  the  pre¬ 
ceding,  but  not  quite  so  clear,  and  having  an  acid  reaction 
upon  test-paper,  and  a  strongly  bitter  but  not  chaly¬ 
beate  taste.  The  precipitate  by  ammonia  much  re¬ 
sembled  that  of  No.  22  in  appearance,  having  a  resinous 
aspect  and  a  brownish  colour,  covered  with  a  white 
bloom,  and  separated  pretty  readily  from  the  paper. 

From  two  analyses  of  twenty-five  grains  each,  I 
obtained  376,  376,  equal  to  15*04  per  cent,  of  quinine, 
or  23*5  of  its  citrate. 

It  was  almost  entirely  soluble  in  ammonia,  and  closely 
resembled  the  preceding  in  the  colour  of  its  ethereal 
solution. 

No.  24  occurred  in  the  form  of  very  bright  fine  golden 
green  scales.  Exposed  to  the  air  at  a  temperature  of 
6o°,  it  remained  unaltered.  It  dissolved  very  readily  in 
water,  yielding  a  fine  golden-yellow  solution,  which  was 
beautifully  clear}  and  had  an  acid  reaction  upon  test- 
paper.  It  was  intensely  bitter,  but  not  chalybeate. 
Ammonia  produced  a  very  copious  precipitate,  which, 
when  dry,  was  of  a  light  brown  colour,  and  of  a  very 
resinous  appearance. 

From  two  analyses  of  twenty-five  grains  each,  I 
obtained  4*2,  4*18  ;  mean  4*19,  equal  to  16*72  per  cent, 
of  quinine,  or  26*75  Per  cent,  of  its  citrate. 

This  is  entirely  soluble  in  ammonia,  yielding  an  almost 
clear  solution.  I  may  mention  that  this  specimen  was 
prepared  by  my  own  formula,  a  little  additional  quinine 
having  been  purposely  added,  to  ascertain  if  it  were 
possible  to  combine  a  greater  amount  of  citrate  of 
quinine  than  25  per  cent.,  and  at  the  same  time  retain 
brilliancy  of  colour  and  appearance,  and  ready  solubility 
of  the  medicine. 

54,  Kentish  Town  Road. 
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REFORT  FROM  THE  PRINCIPAL  TO  THE  COMMISSIONERS 
OF  THE  INLAND  REVENUE,  1865. 

{Continued  from  page  174.) 

Snnff. — The  adulteration  of  snuff  with  large  quan¬ 
tities  of  lime  still  continues  to  be  practised  in 
Ireland,  the  existing  law  being  insufficient  for  its  sup¬ 
pression.  In  my  last  Report  I  dwelt  at  some  length 
upon  this  subject,  and  endeavoured  to  point  out  the 
pernicious  effects  of  the  fraud,  and  that  the  use  of  lime 
in  the  manufacture  of  snuff  was  not  only  unnecessary, 
but  that  it  actually  depreciated  the  value  of  the  com- 
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modity.  It  may  be  reasonably  supposed  that  those 
manufacturers  who  have  adopted  the  reprehensible 
practice  will,  finding  that  the  revenue  is  at  present 
powerless  to  repress  their  unscrupulous  operations, 
avail  themselves  of  the  opportunity  to  increase,  as  far 
as  possible,  the  proportion  of  lime  which  they  add  to 
their  snuff:  that  they  are  doing  this  is,  I  think,  proved 
by  the  fact  that  several  samples  of  high-dried  snuff  from 
Ireland  have  been  recently  analysed  and  found  to  con¬ 
tain  lime  in  proportions  varying  from  20  to  25  percent., 
quantities  considerably  in  excess  of  those  found  in  pre¬ 
vious  years.  The  adulteration  of  snuff  by  other  mate¬ 
rials  than  lime  is  now,  I  believe,  but  seldom  attempted, 
and  this  absence  of  fraud  in  the  trade  is  no  doubt  partly 
due  to  the  conviction  which  the  fraudulent  manufacturers 
have,  from  costly  experience,  at  length  arrived  at,  that 
owing  to  improved  modes  of  analysis,  the  efficient  use 
of  the  microscope,  and  the  vigilant  supervision  of  the 
revenue  officers,  it  has  become  very  unsafe  to  sophisticate 
their  commodities  ;  and  partly  to  the  sufficiency  of  the 
law  to  deal  with  such  cases  of  fraud,  and  to  the  largo 
penalties  imposed  when  the  fact  of  adulteration  has  been 
proved. 

Only  one  detection  of  importance  of  the  adulteration 
of  snuff  with  materials  other  than  lime  has  been  made 
during  the  past  year,  about  half  a  ton  of  snuff  contain¬ 
ing  a  large  proportion  of  ground  fustic  having  been 
seized  on  the  premises  of  a  manufacturer  in  London. 
Two  samples  were  also  found  to  contain  about  58  per 
cent,  of  sand. 

Samples  of  Snuff  Analysed. 

Number  of  Samples. 

Year.  - —  - - K - — - ^ 

Genuine.  Adulterated.  Total. 

1862 .  .  8  4  12 

1863.  .  32  25  57 

1864.  .  4  16  20 

Fcpper. — Perhaps  no  article  subject  to  revenue  duties 
is  more  sophisticated  than  pepper,  a  fact  to  which,  in  my 
former  Reports,  I  have  frequently  adverted.  That  a  sub¬ 
stance  which  is  only  used  in  small  quantities  as  a  condi¬ 
ment  should  be  so  liable  to  adulteration  may  seem 
remarkable  if  the  circumstance  be  overlooked  that  it  may 
be  mixed  with  its  own  weight  of  illicit  and  almost  worth¬ 
less  ingredients  without  its  being  rendered  unsaleable  on 
the  score  of  the  want  of  pungency.  It  is  not  surprising, 
therefore,  that  needy  and  dishonest  retailers  should 
attempt  to  secure  a  little  extra  profit  on  an  article  which 
can  be  so  easily  tampered  with,  or  that  unscrupulous 
persons  who  may  be  extensively  engaged  in  the  grind-* 
ing  and  sale  of  the  commodity  should  seek  to  obtain  large 
gains  by  resorting  to  the  fraudulent  practice. 

Under  this  head  thirteen  samples  have  been  analysed, 
seven  of  which  were  found  to  be  illicit.  Four  samples 
were  imitation  pepper  so  skilfully  prepared  as  to  be  in¬ 
distinguishable  by  the  naked  eye  from  genuine  black 
pepper,  with  which  they  were,  no  doubt,  intended  to  have- 
been  mixed.  These  samples  contained  about  22  percent.. 
of  gypsum  (sulphate  of  lime),  the  remainder  being  starch,, 
sand,  and  the  husks  of  red  mustard  seed.  One  sample- 
was  composed  of  a  mixture  of  pepper  with  45  per  cent- 
of  imitation  pepper,  whilst  two  samples  of  white  pepper 
were  largely  adulterated  with  ground  rice,  one  of  them, 
to  the  extent  of  20  per  cent. 


Samples  of  Pepper  Analysed. 

Number  of  samples. 


Yews. 

r 

Genuine. 

_ 

Adulterated. 

Total! 

1862 

• 

.  6 

2 

8 

1863 

• 

.  12 

18 

3° 

1864 

• 

•  6 

7 

n 
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Coffee. — The  selling  of  mixtures  of  coffee  and  chicory 
having  been  for  many  years  permitted,  it  was  not  un¬ 
reasonable  to  expect  that  when  the  duties  on  the  two 
commodities  were  equalised,  the  unscrupulous  dealers  in 
coffee  would  seek  to  retain  their  illicit  profits  by  resort¬ 
ing  to  other  substances  than  chicory,  in  order  to  impose 
on  the  public  and  defraud  the  revenue.  It  was  at  first 
thought  that  chicory  itself  would  become  an  object  of 
sophistication,  and  that  the  consumers  of  coffee  would 
be  victims  to  an  adulteration  within  an  adulteration. 
This,  however,  does  not,  as  yet,  appear  to  be  the  case, 
and  there  are  good  reasons  for  believing  that  coffee  is 
now.  being  extensively  sold  mixed  with  large  pro¬ 
portions  of  burnt  sugar  or  caramel,  a  substance  of 
comparatively  little  value,  but  much  better  adapted 
for.  the  purpose  than  even  chicory  itself,  and  one 
which  enables  the  dealers  to  command  a  higher  price 
for  coffee  containing  it  than  they  could  obtain  for  the 
coffee  alone,  some  of  them  selling  the  mixture  at 
is.  iod.,  and  even  2s.  per  lb.  Several  prosecutions  of 
dealers  who  have  sold  coffee  mixed  with  burnt  sugar  are 
now  depending,  and  the  evil  will,  I  fear,  rapidly  spread, 
unless  prompt  and  energetic  measures  be  persisted  in  for 
its  suppression. 

One  sample  of  coffee  purchased  in  London  was  found 
to  be  largely  adulterated  with  mustard  husks,  a  form  of 
adulteration  which  has  but  very  rarely  occurred. 

Sixty-one  samples  of  coffee  were  examined  in  my  de¬ 
partment  during  the  year. 

Beer.  —  The  repeal  of  the  duty  on  hops  having 
rendered  the  use  of  other  bitter  substances  permissible 
in  the  brewing  of  beer,  it  is  now  only  necessary  to  take 
cognisance  of  those  ingredients  which  may  be  used  as 
substitutes  for  malt. 

Beer  being  a  staple  article  of  consumption  in  this 
country,  and  one  which  can  be  easily  tampered  with,  either 
by  dilution  with  water  and  the  addition  of  saccharine 
matter,  for  the  purpose  of  increasing  bulk,  by  the  use  of 
substances  intended  to  impart  an  appearance  of  spiri¬ 
tuous  strength  which  the  beer  does  not  really  possess,  or 
by  the  use  of  noxious  and  poisonous  drugs  meant  to 
make  the  beer  more  intoxicating  and  stupefying,  it  is 
not  surprising  that  it  should  continue  to  be  an  object  for 
ministering  to  the  cupidity  of  many  of  those  whose 
business  it  is  to  supply  it  to  the  public.  I  have  often 
adverted  to  the  great  difficulty  that  exists  in  obtaining 
from  the  chemical  analysis  of  adulterated  beer  proof  of 
fraud  sufficiently  conclusive  to  secure  a  conviction  in  a 
court  of  justice,  a  fact  of  which  the  fraudulent  dealers 
in  the  commodity  are,  no  doubt,  aware,  and  are  thereby 
encouraged  to  continue  their  illicit  practices  with  im¬ 
punity.  Thus  the  most  usual  mode  of  adulterating  beer, 
and  one  which  there  are  good  grounds  for  believing  is 
very  generally  practised  by  the  publicans  in  London,  is 
to  add  water  to  the  beverage,  the  injury  to  the  fullness 
or  “  body  *  of  the  article  arising  from  this  dilution  being 
repaired  by  the  introduction  of  sugar,  treacle,  or  other 
saccharine  matter — a  description  of  fraud  the  commis¬ 
sion  of  which  cannot,  in  the  present  state  of  chemical 
knowledge,  be  satisfactorily  proved  by  analysis. 

Within  the  past  year  thirty-one  samples  of  beer  and 
materials  used  by  brewers  were  examined,  and  of  these 
twenty-three,  were  found  to  be  illicit.  In  thirteen" 
instances  grains  of  paradise  had  been  used,  and  in  one 
that  drug  in  conjunction  with  coriander  seeds;  in  four, 
coriander  seeds  alone ;  and  in  one,  those  seeds  with  a 
large  proportion  of  white  mustard  seeds;  two  samples 
contained  sweet  flag  (Calamus  aromaticus) ;  and  another 
sulphate  of  iron.  It  will  be  observed  that  no  detection 


of  the  illicit  use  of  cocculus  indicus,  tobacco,  or  other 
poisonous  substances  has  been  made. 

Malt, — Of  this  commodity,  394.  samples  were  ex¬ 
amined  in  the  laboratory,  irrespective  of  those  examined 
for  cattle  feeding  purposes.  The  s}rstem  of  analysing 
malt,  with  a  view  to  prevent  frauds  on  the  revenue,  has 
now  been  nine  years  in  existence,  and  in  that  period 
nearly  3000  samples  have  been  dealt  with.  The  facili¬ 
ties  afforded  to  maltsters  for  obtaining  a  remission  of 
duty  on  grain  which  vegetates  so  imperfectly  as  to 
render  it  unfit  for  the  brewing  of  beer,  have  rendered  it 
necessary  that  samples  of  all  such  defective  malt  should 
be  examined,  in  order  that  it  may  be  ascertained  whether 
or  not  the  allegations  are  true  upon  which  the  claims 
for  remission  are  founded.  Again,  large  quantities  of 
malt  are  annually  exported  on  drawback  of  duty, 
samples  of  which  are  invariably  subjected  to  examina¬ 
tion,  the  object  being  to  make  sure  that  such  malt  is 
fairly  merchantable,  and  entitled  to  drawback. 

The  operations  of  malt  roasters  continue  to  be  closely 
watched,  and  in  all  cases  where  there  are  reasons  to 
suspect  fraud,  samples  are  submitted  to  careful  scrutiny 
in  the  laboratory. 

Wood  I¥»platllaa. — Efforts  continue  to  be  made  by 
some  ingenious  persons  to  secure  to  themselves  an  im¬ 
proper  advantage  through  the  permission  to  use  duty 
free  spirits  in  arts  and  manufactures,  and  it  is  much  to 
be  regretted  that  this  permission,  which  was  prudentially 
granted,  and  which  has  conferred  an  almost  incalculable 
benefit  on  the  industrial  pursuits  of  the  country,  should 
still  be  an  incitant  to  attempts  to  injure  not  only  the 
interests  of  the  revenue,  but  also  those  of  the  community. 

Methods  have  from  time  to  time  been  devised  for  the 
purpose  of  rendering  methylated  spirit  potable,  but  none 
of  these  have,  I  believe,  as  yet  been  of  a  nature  to  cause 
any  appreciably  adverse  effect  on  the  revenue,  whilst 
those  who  adopted  them  would  incur  heavy  penalties, 
and  be  much  more  liable  to  detection  than  the  ordinary 
illicit  distiller. 

Connected  with  this  subject,  however,  a  source  of 
danger  to  the  revenue  has  arisen,  which  was  not  con¬ 
templated  when  the  permission  to  use  duty-free  spirit 
was  first  allowed— a  person  having  recently  adopted  a 
process,  the  principles  of  which  were  published  twenty 
years  ago,  by  which  he  is  enabled  to  purify  wood 
naphtha  to  a  degree  which  assimilates  it,  in  physical 
characters,  somewhat  closely  to  vinous  alcohol  ;  and 
although  his  product  cannot,  when  alone,  be  deemed 
quite  potable,  it  is  such  that  might  be  mixed  in  large 
proportions  with  ordinary  spirits,  and  thus  passed  into 
consumption  as  a  beverage  without  being  detected.  It 
may  be  observed  that  this  purified  wood  naphtha  would 
be  more  likely  to  displace  duty-paid  spirits  than  methy¬ 
lated  spirits,  the  cost  of  the  latter  being  not  one-third 
of  that  of  the  naphtha,  the  preparation  of  which  is 
expensive,  but  it  yet  affords  a  large  margin  of  profit  as 
against  the  value  of  duty-paid  spirits,  there  being  no 
duty  chargeable  upon  it,  and  no  law  to  prevent  its 
purification. 

Within  the  past  year  several  attempts  have  been  made 
to  import  from  the  Continent  wood  spirit  containing 
large  quantities  of  vinous  alcohol,  and  there  can  be  no 
doubt  that  the  intending  importers  contemplated  a  fraud 
on  the  spirit  revenue  of  this  country.  Samples  of  these 
mixtures  were  examined  in  the  laboratory  at  the  request 
of  the  Customs,  and  I  think  it  would  be  advisable  to  have 
all  the  wood  spirit  imported  similarly  tested. 

A  few  instances  have  been  discovered  of  the  sale  of 
drinks  under  the  names  of  “  Indianna  brandee,”  “  medi- 
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cated  whiskee,”  a  pure  Islay  mountain,”  “  Indian  tinc¬ 
ture,”  and  “  red  currant  cough  elixir,”  the  exciting 
principle  of  all  of  which  was  found  to  be  hyponitrous 
ether  prepared  from  methylated  spirit.  The  above  com¬ 
pounds  were  all  highly  stimulating,  and  it  would  appear 
that  they  are  consumed  b}r  some  of  the  poor,  because 
they  produce  intoxication  at  the  cost  of  only  a  few  pence, 
whilst  there  are  good  reasons  for  believing  that  hypo- 
nitrous  ether  itself,  and  in  some  parts  of  Ireland  even 
sulphuric  ether,  are  used  by  the  needy  classes  for  the 
same  object.  It  is  difficult  to  see  how  this  evil,  so  per¬ 
nicious  to  the  moral  and  physical  welfare  of  those  who 
indulge  in  it,  can  be  checked,  as  the  substances  under 
consideration  possess  more  the  character  of  medicines 
than  of  ordinary  spirits,  and  may  thus  be  legally  kept 
and  sold  by  any  chemist. 

During  the  year  139  samples  of  wood^  spirit  were 
examined,  the  object  being  to  ascertain  that  they  were 
free  from  vinous  alcohol,  and  suitable  for  methylating 
spirits  of  wine. 

Miscellaneous  Samples.  —  Under  this  head  217 
samples  have  been  analysed,  including  spirits^  wines, 
cherry  and  raspberry  brandies,  medicated  compounds, 
cane  and  starch  sugars,  molasses,  treacle,  methylated 
spirits,  “Finish,”  vinegar,  chocolate,  cocoa,  caramel, 
and  cyder. 


Total  Number  of  Samples  Analysed  in  the  Laboratory  in 
each  of  the  Years  1862,  1863,  anc ^  1864. 


Desci  iption  of  Samples. 

dumber  of  Samples  examined  in 

_ 

— s 

% 

i86z. 

1863. 

1864. 

Tobacco  . 

I5S, 

100 

158 

Snuff  ...... 

34 

57 

20 

Tobacco  exported  on  drawback 

1765 

I746 

Snuff  exported  on  drawback  . 

s'-. 

354 

260 

Pepper 

Beer,  and  substances  used  in 

8 

A 

30 

13 

its  adulteration  . 

4  ? 

26 

31 

Tea  •  •  *  •  •  • 

5 

3 

Coffee  .  .  » 

5°SS 

25 

61 

Malt  . 

327* 

388 

394 

Beer  (original  gravities) 
Distillers’  wash 

5465 

538o 

6571 

16 

5 

32 

Wood  spirit  V  '  * . 

*  83 

95 

139 

Malt  for  cattle  feeding  . 

•*  — 

— 

884 

Wines  (Customs)  . 

— 

— 

182 

Miscellaneous  samples  . 

175 

360 

217 

1 1, 360 

8588 

10,708 
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On  the  Combining  Power  of  Atoms. 

By  Dr.  A.  W.  Hofmann,  F.R  S. 

(Continued  frontpage  179.) 

The  experience  acquired  in  the  study  of  the  oxygen  and 
nitrogen  compounds  has  prepared  us  for  the  examination 
of  the  increment  of  carbon.  In  fact,  it  is  only  necessary 
to  apply  the  method  hitherto  followed  to  one  of  the  series 
of  carbon  compounds  already  reviewed  to  enable  us  to 
understand  why  the  carbon  atom  is  assimilated,  not  atom 
by  atom,  like  the  oxygen  atom,  not  associated  w'ith  one 
atom  of  hydrogen  like  the  nitrogen  atom,  but  associated 
with  two  atoms  of  hydrogen. 

We  have  only  to  remember  that  the  carbon  atom  satu¬ 
rates  four  combining  units,  while  the  nitrogen  atom  satu¬ 
rates  only  three.  Now,  we  have  seen  that  the  rupture  of 
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a  molecule  involves  the  liberation  of  two  attraction  units. 
The  saturation  of  these  two  units  by  the  trivalent  nitrogen 
atom  left  3  —  2  =  1  attraction  unit  disengaged  ;  in  a  similar 
manner,  if  the  saturation  be  effected  by  the  quadrivalent 
carbon' atom,  4— 2  =  2  attraction  units  must  remain  un¬ 
saturated. 

The  reason  why  the  carbon  atom,  when  fixed  by  com¬ 
pounds,  associates  with  two'  atoms  of  hydrogen,— why  so 
large  a  number  of  carbon  compounds  differ  by  CH2,  or  a 
multiple  thereof, — in  fact,  thb  relation  in  the  composition 
of  numerous  series  of  carbon  compounds  which  is  desig¬ 
nated  by  the  term  homology  is  now  intelligible. 

In  attempting  to  illustrate  this  behaviour  of  the  carbon 
atom  by  our  mechanical  models,  we  conveniently  select 
the  molecule  of  marsh  gas,  the  simplest  compbund  of 
carbon  and  hydrogen,  as  the  foundation  of  bur  edifice. 
This  molecule  we  open  for  the  insertion  of  a  second  carbon 
atom.  The  two  attraction  units  liberated  by  the  Rupture 
of  the  molecule  are  saturated  by  two  of  the  'atlfkction 
units  of  the  quadrivalent  carbon  atom,  two  attraction 
units  of  tvhich.  remain  unsaturated.  Indeed,  tw^carbon 
arms  remain  uncovered,  on  which  we  forthwith  fast&n  two 
atoms  of  hydrogen.  The  transformation  of  marsh  gas  into 
hydride  of  ethyl  is  thus  accomplished. 


Fig.  15. 


Marsh-gas.  Hydride  of  Ethyl. 


We  open  again  for  the  reception  of  another  atom  of 
carbon,  and  this  third,  atom  joins  under  exactly  the  same 
circumstances,  carrying  along  with  it  into  the  new  mole¬ 
cule  the  spaces,  so  to  speak,  for  two  additional  atoms  of 
hydrogen.  Hydride  of  ethyl  in  this  manner  becomes 
hydride  of  propyl. 


Fig.  16. 


HydridJs  of  Ethyl.  Hydride  of  Propyl 
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Hydride  of  propyl,  by  the  accession  of  a  fourth  carbon 
atom,  is  converted  into  hydride  of  butyl. 

Fig.  i  7. 


Hydride  of  Propyl.  Hydride  of  Butyl. 

It  is  scarcely  necessary  to  expand  these  illustrations, 
and  if  I  venture  to  raise  up  a  few  more  of  these  mechanico- 


chemical  edifices,  it  is  because  I  want  to  show  you  that 
our  building  stones  are  available  for  many  other  purposes. 

Hitherto  we  have  been  satisfied  with  examining  under 
what  conditions  the  atoms  of  oxygen,  of  nitrogen,  and 
carbon  are  received  into  molecular  structures.  The  ques¬ 
tion  now  presents  itself,  On  what  terms  the  chlorine  atom 
is  allowed  to  j  oin  ?  - 

The  model  of  the  marsh-gas  molecule  is  still  before  us. 
Let  us  open  this  molecule  for  the  reception  of  a  chlorine 
atom.  Two  attraction  units  are  thus  liberated  ;  but  the 
chlorine  atom  is  univalent.  Accordingly  two  atoms  of 
chlorine  are  required,  one  of  which  combines  with  the 
hydrogen  atom  which  we  remove  from  the  marsh-gas, 
converting  it  into  hydrochloric  acid  which  separates, 
while  the  other  chlorine  atom  joins  the  rest  of  the  mole¬ 
cule  of  marsh-gas.  The  new  molecule,  monochlorinetted 
marsh-gas,  may  be  looked  upon  as  marsh-gas,  in  which 
one  atom  of  chlorine  holds  the  position  originally  occupied 
b)r  the  hydrogen  atom.  We  are  thus  led  up  to  the  recog¬ 
nition  of  new  conditions  of  combination  — conditions  which 
have  not  as  yet  attracted  our  attention  this  evening,  but 
which  unfold  to  us  one  of  the  most  important  principles  of 
modern  chemistry,  the  principle  of  substitution.  The 
monochlorinetted  marsh-gas,  which  is  a  liquifiable  gas, 
when  again  submitted  to  the  action  of  chlorine  loses  a 
second,  a  third,  and  lastly,  a  fourth  atom  of  hydrogen  in 
the  form  of  hydrochloric  acid,  giving  rise  to  the  formation 
of  dichlorinetted ,  irichlorinetted  marsh-gas ,  better  known  as 
chloroform ,  and,  lastly,  of  ietrachlorinetted  marsh-gas  or 
tetrachloride  of  carbon,  i.e .,  marsh-gas  in  which  the  four 
atoms  of  hydrogen  are  displaced  by  an  equal  number  of 
chlorine  atoms  (Fig.  18). 


Fig.  18. 


Marsh-gas.  Monochlorinetted  Dichlorinetted  Trichlorinetted  Tetrachlorinetted 

Marsh-gas.  Marsh-gas.  Marsh-gas.  Marsh-gas. 


Our  information  regarding  the  combining  powers  of 
atoms  is  thus  materially  expanded.  Having  already  learnt 
that  when  entering  into  a  molecular  structure  the  carbon 
atom  associates  with  two  atoms  of  hydrogen,  the  atom  of 
nitrogen  with  one  atom  of  hydrogen,  that  the  oxygen  atom 
combines  directly,  we  now  find  that  the  chlorine  atom 
combines  only  by  substitution,  i.e.,  when  a  space  has 
become  vacant  in  the  moleculeby  the  expulsion  of  hydrogen. 

The  rest  of  the  marsh-gas  molecule  remaining  after  the 
introduction  of  one  atom  of  chlorine,  and  consisting  of  one 
atom  of  carbon,  combined  with  three  atoms  of  hydrogen, 
is  frequently  designated  by  the  name  of  methyl.  The 
aggregate  of  atoms  CH3,  the  radical  methyl,  may  be  traced 
in  all  the  compounds  obtainable  from  marsh-gas  by  the 
insertion  of  other  atoms.  Thus,  by  the  assimilation  of  an 
oxygen  atom,  marsh-gas  becomes  methylic  alcohol,  i.e., 
water  in  which  one  atom  of  hydrogen  is  displaced  by 
methyl,  by  the  absorption  of  nitrogen  with  its  tributary 
hydrogen,  it  becomes  metliylamine,  i.e.,  ammonia  in  which 
one  atom  of  hydrogen  is  displaced  by  methyl ;  by  the 
incorporation  of  an  atom  of  carbon,  lastly,  with  its  pair  of 
hydrogen  atoms,  the  marsh-gas  molecule  is  converted  into 
mbthyl-marsh-gas,  i.e.,  marsh-gas  in  which  an  atom  of 
hydrogen  is  displaced  by  methyl. 


At  one  time  the  exertions  of  chemists  were  anxiously 
directed  to  the  isolation  of  the  atomic  aggregate  CII3,  of 
the  radical  methyl  (Fig.  19),  from  one  or  other  of  the 
methylic  bodies  just  enumerated.  The  facility  with  which 
the  chlorine  atom  in  chloride  of  methyl  may  be  exchanged 
for  other  atoms,  leaving  the  aggregate  of  carbon  and 
hydrogen,  which  we  call  methyl,  perfectly  intact,  the 
mobility  of  one  of  the  hydrogen  atoms  in  methylic  alcohol, 
and  of  two  of  the  hydrogen  atoms  in  methylic  ammonia, 
the  possibility  of  replacing  even  the  oxygen  and  the 
nitrogen  in  these  compounds,  without  affecting  the  methyl, 
the  stability,  lastly,  of  methylic  marsh-gas,  containing  as 
it  does  the  whole  of  its  carbon  and  the  whole  of  its 
hydrogen  in  the  form  of  methyl,  all  these  circumstances 
appeared  to  indicate  the  probability  of  the  separate  exist¬ 
ence  of  methyl.  Why  all  attempts  to  separate  the  atom 
group  CH3  have  remained  unsuccessful  ;  why  methyl 
could  not  be  caught ;  why,  ultimately  when  Dr.  Frank- 
land’s  masterly  experiments  appeared  to  have  precluded 
all  chance  o‘f  escape,  despairing  methyl  combined  with 
itself,  surrendering  as  methylic  marsh-gas  or  methyl- 
methyl  ;  why,  in  fact,  it  would  appear  to  be  an  essential 
character  of  methyl  not  to  have  a  separate  existence :  all 
these  questions  are  readily  answered  by  our  croquet  balls, 
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Fig.  19. 


Hydride  of  Chloride  of  Hydrate  of  Amide  of  Metiiide  of 

Methyl.-  Methyl.  Methyl.  Methyl.  Methyl. 


which,  exhibit  us  methyl  as  an  unfinished  molecule, 
capable  of  conversion  into  the  finished  molecules,  hydride, 
chloride,  hydrate,  amide  and  methide  of  methyl,  but  not 
capable  of  existing  as  a  molecular  fragment  with  imper¬ 
fectly  balanced  attractions. 

Taking  a  farewell  glance  at  the  results  we  have  elicited 
this  evening,  we  may  fairly  ask  whether  the  experience 
collected  on  a  comparatively  limited  area  is  fully  and 
unequivocally  corroborated  by  the  examination  of  a  more 
expanded  range  of  observations  ?  To  this  question  we 
cannot  unhesitatingly  give  an  affirmative  answer.  It 
would  not  be  difficult  to  quote  a  number  of  substances, 
the  construction  of  which  appears  to  have  been  governed 
by  rules  of  combination  different  from  those  which  we 
have  endeavoured  to  lay  down.  Indeed,  we  need  not  even 
,  go  beyond  the  circumscribed  field  on  which  we  have 
hitherto  moved  to  meet  with  prominent  cases  of  exception. 

Among  the  several  compounds  of  carbon  and  hydrogen 
which  have  passed  through  our  hands  this  evening,  we 
remember  the  two  simplest,  marsh-gas  and  olefiant  gas. 
In  the  marsh- gas  molecule  CH4,  we  have  the  carbon  atom 
completely  saturated  with  hydrogen  ;  by  the  entrance  of 
a  second  carbon  atom,  with  its  two  accessory  hydrogen 
atoms,  we  saw  the  molecule  of  marsh-gas,  or  hydride  of 
methyl,  converted  into  the  molecule  of  hydride  of  ethyl 
C2H6. 

The  formula  of  olefiant  gas,  C2H4,  places  its  molecule 
midway  between  the  molecules  of  marsh-gas  and  hydride 
of  ethyl.  Comparing  olefiant  gas  with  marsh-gas,  we  find 
that  it  contains  one  of  carbon  more  than  the  latter,  the 
number  of  hydrogen  atoms  being  equal  in  both  substances. 
Contrary,  then,  to  the  rule  on  which  we  hitherto  relied, 
we  find  that  the  carbon  atom,  transforming  the  marsh-gas 
molecule  into  the  molecule  of  olefiant  gas,  enters  ivithoiit 
carrying  along  the  two  atoms  of  hydrogen,  which  we  had 
accustomed  ourselves  to  consider  as  the  inseparable  com¬ 
panions  of  the  carbon  atom  on  such  occasions.  While 
frankly  admitting  that  in  olefiant  gas  we  meet  with  the 
first  exception  to  a  rule  hitherto  unbroken,  we  are  entitled 
to  inquire  whether  there  are  no  means  of  explaining  this 
anomalous  construction  of  the  olefiant  gas  molecule.  Let 
us  again  apply  to  the  models  which,  in  a  measure,  have 
assisted  us  in  constructing  the  rule ;  perhaps  they  may 
help  us  also  in  elucidating  the  exception. 

In  building  up  the  molecule  of  olefiant  gas  by  the  inser¬ 
tion  into  the  marsh-gas  molecule  of  one  atom  of  carbon 
only,  we  obtain  what  hitherto  we  would  have  called  an 
unfinished  molecule, — i.e.,  a  molecule  in  which  two  of  the 
attraction  units  of  the  second  carbon  atom  are  unsatisfied. 
Indeed,  a  glance  at  our  model  shows  us  that  two  carbon 
arms  project  uncovered.  We  are  thus  led  to  inquire 
whether  unfinished  molecules — i.e.,  molecules  in  wdiich  a 
certain  number  of  attraction  units  remain  unbalanced— are 


capable  of  a  separate  existence.  This  question  is  accessible 
to  experiment.  Olefiant  gas,  indeed,  possesses  all  the 
characters  which,  granting  for  argument’s  sake  the  possi¬ 
bility  of  its  existence,  we  are  inclined  to  attribute  to  an 
unfinished  molecule.  In  the  cases  hitherto  considered,  we 
saw  the  chlorine  atom,  when  admitted  into  a  molecular 
structure,  always  entering  with  substittition ,  hydrogen  sepa¬ 
rating  from  the  chlorinetted  molecule  in  the  form  of  hydro¬ 
chloric  acid.  In  this  manner  we  succeeded  in  transforming 
the  marsh-  gas  molecule  successively  into  monochlorinetted, 
di-,  tri-,  and,  lastly,  tetrachlorinetted  marsh-gas  or  tetra¬ 
chloride  of  carbon.  Submitting,  on  the  contrary,  olefiant 
gas  to  the  action  of  chlorine,  we  find  that  the  chlorine  is 
fixed  directly ,  without  substitution,  the  chlorine  atoms  meet, 


Fig.  20. 


Marsh-gas.  Olefiant  Gas.  Dutch  Liquid. 


so  to  speak,  with  vacant  spaces  existing  in  the  olefiant  gas 
molecule  ;  in  order  to  get  in,  they  need  not  expel  a  corres¬ 
ponding  number  of  hydrogen  atoms  to  make  room  for  them. 
The  compound  generated  is  the  so-called  Dutch  liquid ,  an 
oily  substance  first  produced  by  an  association  of  Dutch 
chemists  at  the  close  of  the  last  century.  It  was  the  pro¬ 
duction  of  this  oily  liquid  that  gave  rise  to  the  name  of 
olefiant  gas.  The  number  of  chlorine  atoms  thus  received 
directly  without  substitution  is  two,  corresponding  exactly 
with  the  number  of  attraction  units  that  remained  unsatu¬ 
rated.  Any  further  number  of  chlorine  atoms  are  found 
to  enter  by  substitution,  and  by  substitution  only.  Similar 
phenomena  are  observed  when  olefiant  gas  is  brought  into 
the  presence  of  bromine.  W  e  have  here  a  large  glass 
vessel  containing  some  bromine  and  water  ;  the  vessel,  by 
means  of  a  flexible  tube,  is  connected  with  a  gas-holder 
filled  with  olefiant  gas.  On  agitation,  we  see  the  olefiant 
gas  rushing  into  the  vessel  as  into  a  vacuum .  The  olefiant 
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gas  fixes  two  atoms  of  bromine,  being  converted  into  a 
transparent  colourless  liquid,  the  substance  called  dibromide 
of  olefiant  gas.  Here,  again,  the  combination  takes  place 
without  substitution. 

The  behaviour  of  olefiant  gas,  under  the  influence  of 
chlorine  and  bromine,  elucidates  the  nature  of  its  molecule. 
The  facility  with  which  this  gas  is  capable  of  fixing  two  atoms 
of  chlorine  to  become  Dutch  liquid,  two  atoms  of  bromine 
to  become  bromide  of  olefiant  gas,  and  by  roundabout  pro¬ 
cesses  two  atoms  of  hydrogen  to  become  hydride  of  ethyl — 
all  three  finished  molecules — characterises  olefiant  gas  as  a 
molecule  interrupted  in  its  growth,  and  in  which  the  power  , 
of  resuming  this  growth,  and  the  limit  of  its  final  develop¬ 
ment  may  be  traced  by  the  simplest  experiments.  The  appa¬ 
rently  anomalous  construction  of  the  olefiant  gas  molecule 
is  thus  most  satisfactorily  accounted  for.  Indeed,  far  from 
disturbing  the  harmony  of  the  rules  of  combination  elicited 
by  our  inquiries,  a  closer  examination  into  the  nature  of 
this  compound,  whilst  explaining  whatever  appeared  excep¬ 
tional  in  its  construction,  leads  us,  on  the  contrary,  to  a 
loftier  interpretation  of  these  rules,  to  the  conception  of 
compounds,  the  very  structure  of  which  foreshadows  the 
more  prominent  features  of  their  chemical  character. 

I  have  selected  olefiant  gas  as  an  example  of  a  class. 
We  remember  that  this  substance  is  the  first  term  of  a 
long  list  of  homologous  bodies,  in  all  of  which  we  find 
similar  structure  combined  with  similar  chemical  proper¬ 
ties.  All  these  substances,  and,  let  me  add,  a  great  variety 
of  others,  we  have  to  regard  as  molecules  arrested  under 
special  circumstances  at  a  certain  stage  of  their  development, 
but  capable,  under  favourable  conditions,  of  growing  again, 
until  by  the  perfect  balance  of  the  atomic  attractions  within 
they  have  ultimately  arrived  at  maturity. 

We  have  thus  been  led,  step  by  step,  to  a  distinction  of 
a  novel  kind,  that  of  finished  and  unfinished  molecules  ;  or, 
to  use  the  more  frequently  employed  expression,  that  of 
saturated  and  non-saturated  compounds.  I  need  not  tell 
you  that  this  distinction  carries  us  to  the  threshold  of  a 
new  field  of  research,  hitherto  crossed  only  by  a  small 
band  of  fearless  pioneers,  who  are  encountering  difficulties 
on  all  sides.  Admitting,  as  we  are  compelled  to  do,  the 
existence  of  wdiat  we  have  called  unfinished  molecules, 
wp  inquire  under  what  special  conditions,  at  what  special 
stages  the  growth  of  a  molecule  may  be  arrested.  How 
is  it  that  as  yet  the  marsh-gas  molecule  is  known  only  in 
the  finished  state,  CH4,  that  none  of  the  fragmentary 
marsh-gases,  CII3,  CH2,  and  CH^,  which  might  exist,  have 
ever  been  obtained  ?  Again,  how  is  it  that  the  molecule 
of  hydride  of  ethyl  exists,  so  to  speak,  finished  and  un¬ 
finished  ;  and,  lastly,  that  of  the  several  fragmentary  states 
in  which  this  molecule  might  be  met  with,  two  only — 
namely,  the  two  states  C2H4  (olefiant  gas),  and  C2H2 
(acetylene)— have  ever  been  observed?  We  are  thus 
brought  face  to  face  with  spme  of  the  most  deeply  interest¬ 
ing  problems  of  chemical  mechanics,  in  the  solution  of 
which  the  exertions  of  chemists  are  engaged  at  the  present 
moment.  X  must  not,  however,  dwell  upon  the  interest 
attached  to  this  new  line  of  inquiry,  upon  the  numerous 
experiments  which  the  idea  of  saturated  and  non-satu¬ 
rated  compounds  has  already  suggested,  and  on  the  influ¬ 
ence  it  is  likely  to  exercise  on  the  direction  of  chemical 
investigation  for  some  time  to  come. 

Nor  am  I  permitted  to  follow  these  speculations  into 
another  direction.  I  have  to  forego,  more  especially,  the 
pleasure  of  submitting  to  you  some  of  the  ingenious  expla¬ 
nations  which  Professor  Kekule,  to  whom  we  are  greatly 
indebted  for  the  development  of  this  branch  of  chemistry, 
has  advanced  for  the  elucidation  even  of  saturated  com¬ 
pounds  of  anomalous  constitution.  Tempting  though  the 
further  elaboration  of  this  subject  may  appear,  it  would 
lead  me  inevitably  beyond  the  legitimate  limits  of  a  Friday 
evening  lecture  at  the  Royal  Institution. 

Indeed,  my  time,  and  I  fear  your  patience,  are  exhausted, 
and  I  must  add  but  few  concluding  words.  Your  atten¬ 


tion  so  kindly  bestowed  on  my  remarks  will  not,  I  trust, 
have  been  entirely  thrown  away  if  I  have  succeeded  in 
(convincing  you  that  modern  chemistry  is  not,  as  it  has  so 
long  appeared,  an  ever-growing  accumulation  of  isolated 
facts,  as  impossible  for  a  single  intellect  to  co-ordinate  as 
for  a  single  memory  to,  grasp. 

The  intricate  formulae  that  hang  upon  these  walls,  and 
the  boundless  variety'  of  phenomena  they  illustrate,  are 
beginning  to  be  for  us;as  a  labyrinth  once  impassable,  but 
ito  which  we  have  at  length  discovered  the  clue.  A  sense 
pf  mastery  and  power  succeeds  in  our  minds  to  the  sort 
bf  weary  despair  with  which  we  at  first  contemplated  their 
formidable  array.  For,  now,  by  the  aid  of  a  few  general 
principles,  we  find  ourselves  able  to  unravel  the  complexi¬ 
ties  of  these  formula},  ,  to  marshal  the  compounds  which 
they  represent  in  orderly  ,  series ;  nay,  even  to  multiply 
their  numbers  at  our  will,  and  in  a  great  measure  to  fore¬ 
cast  their  nature  ere  we  have  called  them  into  existence. 
It  is  the  great  movement  of  modern  chemistry  that  we 
have  thus,  for  an  hour,  seen  passing  before  us.  It  is  a 
movement  as  of  light  spreading  itself  over  a  waste  of 
obscurity,  as  of  law  diffusing  order  throughout  a  wilder¬ 
ness  of  confusion,  and  there  is  surely  in  its  contemplation 
something  of  the  pleasure  which  attends  the  spectacle  of 
a  beautiful  daybreak,  something  of  the  grandeur  belonging 
to  the  conception  of  a  world  created  out  of  chaos. 


PHARMACEUTICAL  MEETING. 
Wednesday ,  October  4.. 

Mr.  Peter  Squire  in  the  Chair. 


This,  the  first  meeting  of  the  season,  was  as  usual  devoted 
to  the  distribution  of  the  prizes  gained  by  the  pupils  of 
the  Society  during  the  past  session.  The  Professors  pre¬ 
sented  their  Reports,  and  the  Chairman  distributed  the 
prizes  with  a  few  words  of  advice  and  encouragement  to 
the  receivers.  The  names  of  the  prize-men  are  as  under  : 

Chemistry  and  Pharmacy. 

Medal  ....  Mr.  A.  R.  Hall 
Certificate  of  Merit  .  ,,  F.  Oldfield 


yy 


Medal 

Certificate  of  Merit 


,,  .  ,,  F.  C.  Clayton 

Botany  and  Materia  Medica. 

I  Mr.  F.  Oldfield 
*1  „ 


yy 


yy 

yy 

yy 


yy 

yy 

yy 


G.  W.  Self  (equal) 

F.  C.  Clayton 
,,  S.  Applegate 
,,  H.  W.  Harris 
,,  J.  A.  Thomas 
Practical  Chemistry — Laboratory  Class. 

Medal  ....  Mr.  A.  Rose 
Certificate  of  Merit  .  ,,  F.  C.  Clayton 

,,  ,,  .  ,,  H.  W.  Harris 

Pereira  Medal  .  .  A.  Rose 

Prizes  for  Herbaria. 

Silver  Medal  .  .  Mr.  J.  W.  White 

Honorary  Certificate  .  ,,  Isaiah  Tansley 

Jacob  Bell  Scholar  ships. 

There  was  no  candidate  this  year  for  the  Senior,  so  the 
Council  allotted  two  Junior  Scholarships.  These  were 
gained  by  Mr.  A.  R.  Hall  and  Mr.  S.  Applegate. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 

Ordinary  Meeting ,  October  3,  1865. 

Edward  Sghunck,  Ph.D.,  F.R.S. ,  #c.,  Vice-President,  in 

the  Chair. 

-  .  .  .  ■  *  >  r  i  : 

A  paper  was  read  “  On  the  Internal  Heat  of  the  Earth  as 
a  Source  of  Motive  Power, ”  by  Mr.  George  Greaves, 
M.R.C.S.  It  has  been  very  generally  admitted  that  coal 
will  not  cease  to  be  furnished  because  of  the  exhaustion 
of  the  stores  of  the  mineral  now  existing  in  the  coal 
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measures  ;  and  further,  that  the  obstacles  to  the  continued 
working  of  the  mines  will  not  be  engineering  difficulties. 
The  increased  depth  from  which  the  coal  will  have  to  be 
brought  may  add  to  the  cost,  but  at  that  increased  cost  it 
\Vill  still  be  for  a  long  time  obtainable.  The  author  con¬ 
sidered  the  real  insurmountable  obstacle  to  be  the  high 
temperature  of  the  lower  portions  of  the  carboniferous 
strata.  That  temperature  had  been  shown  to  be  at  a 
depth  of  4000  feet  at  least  120°  Fahr.,  a  degree  of  heat 
in  which  human  beings  cannot  exist  for  any  length  of  time, 
much  less  use  any  exertion.  It  had  occurred  to  the 
author  to  inquire  whether  the  "very  agency  which  will  pre¬ 
vent  the  continued  supply  of  fossil  fuel  might  not  be 
made  the  means  of  rendering  that  supply  unnecessary — 
whether,  in  short,  the  internal  heat  of  the  earth  might 
not  to  some  extent  be  utilised.  One  or  two  modes  of 
doing  this  had  presented  themselves  to  his  mind.  One  of 
these  might,  he  conceived,  be  the  direct  production  of 
steam  power  by  bringing  a  supply  of  water  from  the  stir- 
face  in  contact  with  the  heated  strata  by  means  of  artesian 
borings  or  otherwise. 


ACADEMY  OF  SCIENCES. 

October  9. 

M.  de  Cizancourt  presented  a  memoir  “  On  the  Allotropic  • 
Conditions  of  Iron.”  The  author,  like  Berzelius,  recog¬ 
nises  two  allotropic  states  of  this  metal,  and  adopts  the 
same  names  for  them  —ferrosum  and  ferricum.  Ferrosum 
is  the  metal  from  ores  containing  protoxide  ;  ferricum  is 
obtained  from  the  anhydrous  peroxide  ores.  The  most 
characteristic  form  of  ferrosum  is  the  white  crystalline 
cast  iron  ( Spiegel  Eisen),  commonly  obtained  from  the 
carbonate,  and  is  best  produced  at  a  low  temperature. 
This  form  of  iron  has  a  strong  affinity  for  carbon.  Chemi¬ 
cally  it  must  be  classed  among  the  bodies  which  unite  with 
one  atom  of  oxygen.  Ferricum  also  combines  with  carbon 
at  high  temperatures,  but  deposits  it  again  on  cooling. 
This  form  of  iron  gives  the  malleable  metal,  and  also 
blistered  iron.  The  author  states  that  while  ferrosum 
easily  passes  into  ferricum,  the  inverse  change  cannot  be 
effected.  Ferricum  belongs  to  that  class  of  bodies  which 
combine  at  least  with  three  atoms  of  oxygen  and  often  more, 
but  always  an  uneven  number  of  atoms.  This  memoir 
will  have  considerable  interest  for  metallurgists,  and  we 
shall  therefore  give  it  at  length. 

M.  Bultinck  presented  a  note  “  On  the  Use  of  Magnesium 
in  Voltaic  Piles  in  Place  of  Zinc.”  Our  readers  can 
imagine  the  results.  The  author  shows  that  a  short  chain  of 
twenty  elements,  each  composed  of  thirty-five  millimetres 
of  thin  silver  and  magnesium  wires,  wound  about  pieces  of 
caoutchouc  and  properly  connected,  will  produce  all  the 
effects,  chemical,  physical,  and  physiological,  of  a  long 
Pulvermacher’s  chain  when  simply  moistened  with  pure 
water. 

M.  Jennet  presented  a  note  “  On  the  Clarification  of 
Peaty  Waters  by  Alum.”  Most  of  our  readers  will  have 
heard  of  a  method  of  clarifying  and  rendering  portable 
certain  muddy  waters  by  stirring  or  shaking  up  with  them 
a  very  small  quantity  of  finely  powdered  alum.  Then,  after 
standing  a  few  minutes,  the  suspended  impurities  deposit, 
and  the  water  becomes  perfectly  bright,  and  at  the  same 
time  extremely  palatable.  The  explanation  of  this  is  as 
follows: — In  dissolving,  the  alum  splits  up  into  sulphate 
of  potash  and  sulphate  of  alumina.  The  former  remains 
in  solution  in  the  water ;  the  latter  decomposes,  and  the 
insoluble  alumina  unites  with  and  carries  down  the  sus¬ 
pended  organic  impurities ;  while  the  sulphuric  acid  acts 
on  the  alkaline  and  earthy  carbonates,  forming  sulphates 
and  setting  free  carbonic  acid.  The  biphosphate  of  alumina, 
although  slower  in  its  action,  the  author  thinks  would  be 
a  better  clarifier  if  the  carbonic  acid  set  free  did  hot  dis¬ 
solve  some  of  the  neutral  phosphate.  Some  persons  'will, 


perhaps,  see  a  recommendation  in  what  the  author  con¬ 
siders  an  objection. 

Cholera  is  still  the  subject  of  many  communications. 
In  one  of  these  M.  11.  De  Wouves  says  that  the  premoni¬ 
tory  diarrhoea  should  always  be  treated  with  a  purgative 
to  procure  the  expulsion  of  peccant  matter  in  the  intes¬ 
tines.  In  another  M.  G.  Grimand  gives  a  succinct  his¬ 
tory  of  the  recent  outbreak  in  Marseilles,  which  seems  to 
prove  conclusively  the  fact  of  the  importation  of  the  disease 
from  Alexandria. 


NOTICES  OF  BOOKS. 


Dublin  International  Exhibition  of  Arts  a?id  Manufactures  : 

Deports  of  the  Juries,  and  List  of  the  Awards.  Dublin: 

1865. 

The  reporter  on  Section  II.  is  Mr.  Tichborne,  who  kindly 
furnished  us  with  notes  on  this  part  of  the  Exhibition  ;  we 
have  consequently  but  little  to  add  now  on  the  subject. 
There  are,  however,  some  remarks  by  Dr.  Maxwell  Simp¬ 
son,  on  the  articles  exhibited  by  Henner  and  Co.,  of  St. 
Gall,  Switzerland,  which  some  of  our  readers  may  thank 
us  for  extracting.  The  firm  exhibited  some  chemical  pro¬ 
ducts  which  are  difficult  to  find  in  commerce.  These  were 
found  to  be  what  may  be  termed  very  fair  commercial  spe¬ 
cimens  ;  and  Dr.  Simpson  remarks  that  “  it  offers  great 
facilities  for  original  research  that  such  substances  can  be 
procured  in  small  quantities  and  at  reasonable  prices. 
Amylene  (C5H10)  was  one  of  the  substances  examined. 
Almost  the  entire  quantity  taken  distilled  over  between 
350  to  450  C.  The  distillate  on  being  agitated  with  a 
solution  of  chloride  of  iodine,  yielded  chloro-iodide  of 
amylene  (C5H10C1I)  a  new  body,  an  account  of  which  has 
not  yet  been  published.  The  iodide  of  allyle  (C3H5I)  is 
also  a  good  product,  the  greater  part  distilled  over  between 
ioo°  to  1060  C.  ;  on  being  agitated  with  metallic  mercury 
it  became  a  mass  of  yellow  crystals,  the  mercuro-iodide  of 
allyle  [(C3H5)Hg2I].  The  butylic  alcohol  distilled  over 
between  104°  to  120°  C.,  and  treated  with  iodine  and 
phosphorus,  yielded  iodide  of  butyle,  the  boiling-point  of 
which  was  about  121°  C.” 

In  the  Report  on  Section  IY.  we  find  an  account  of 
“  wood-stuff's  ”  for  paper-making,  prepared  by  Roether,  of 
Cassel.  The  samples  were  made  from  four  woods,  the 
linden,  aspen,  pine,  and  Scotch  fir.  The  best  qualities  of 
these,  it  seems,  can  be  sold  for  13s.  and  16s.  the  no  lbs. 
“  The  samples  of  papers,”  says  the  Report,  “made  from 
mixtures  of  rags  with  different  proportions  of  these  *  stuffs’ 
are  excellent,  and  show  a  decided  progress  in  wood  paper 
manufacture  since  1862.  Among  them  may  be  specially 
mentioned  a  good  writing  paper  containing  45  per  cent,  of 
Scotch  fir  stuff;  an  excellent  lapping  paper  containing  65 
per  cent.  ;  and  a  coloured  lapping  tissue  paper  which  is  ex¬ 
ceedingly  strong,  containing  50  per  cent,  of  wood-stuff.” 
These  articles  and  the  process  by  which  the  stuff  is  pro¬ 
duced,  deserve  the  notice  of  our  manufacturers  ;  but  no 
account  of  the  process  is  given  in  the  Report. 

The  Report  on  Section  XXX.,  Photographs,  furnishes 
us  with  a  very  good  account  of  Mr.  Swan’s  casket  portraits, 
an  ingenious  novelty  which  deserves  notice  : — 

“  One  of  the  most  curious  novelties  in  the  photographic 
exhibition  is  the  production  of  what  is  called  *  casket 
portraits,’  specimens  of  which  are  contributed  by  Mr. 
Swan,  the  inventor.  For  such  a  really  ingenious,  original, 
and  scientific  contrivance,  it  seems  that  the  author  might 
have  found  a  more  appropriate  name,  designating  more 
properly  the  principles  upon  which  it  is  based,  and  the 
manner  of  its  construction.  It  is,  in  fact,  neither  more 
not  less  than  a  real  stereoscope,  in  a  different  form  from 
that  well-known  instrument. 

“  Without  being  conscious  of  it  the  observer  has  before 
his  eyes,  as  in  the  ordinary  stereoscope,  a  picture  com  ¬ 
posed  of  two  different  photographs  super-posed,  each  one 
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separately  visible  to  one  eye  and  invisible  to  the  other. 
These  two  pictures,  placed  at  right  angles  on  the  two  sides 
of  twro  rectangular  prisms,  with  their  hypothenuses  in 
contact  forming  a  quadrangular  block  of  glass,  are  covered 
to  the  eye,  one  from  the  back  surface  by  refraction,  and 
the  other  from  its  hypothenuse  by  reflexion,  after  having 
been  refracted  upon  it  by  the  other  prism.  By  the  optical 
law  of  the  angle  of  incidence  and  reflexion  the  reflected 
image  is  seen  only  by  one  eye,  the  axis  of  which  coincides 
with  the  reflected  ray,  and  is  invisible  to  the  other  eye  ; 
and  by  the  law  of  refraction  the  other  image  is  seen  only 
by  the  eye,  the  axis  of  which  coincides  with  the  refracted 
ray,  and  is  invisible  to  the  other.  So  that  when  the 
observer  is  placed  exactly  in  the  position  from  which  each 
eye  has  the  exclusive  perception  of  the  image,  whose  per¬ 
spective  belongs  thereto,  the  two  images  coalesce  on  the 
two  retinge,  and  the  stereoscopic  perception  is  brought  out 
in  all  its  beauty  and  force.  The  only  defect  of  the  appa¬ 
ratus  is,  that  the  observer  is  obliged  to  find  the  exact  posi¬ 
tion  from  which  the  phenomenon  takes  place  exclusively, 
and  if  he  lose  that  position,  by  the  slightest  movement  of 
the  head,  he  sees  only  one  or  the  other  image,  and  there  is 
no  illusion  of  relief,  the  picture  having  the  flatness  of  the 
single  photograph  which  represents  it.  Notwithstanding 
that  imperfection,  Mr.  Swan  has  succeeded  in  contriving  a 
most  ingenious  instrument,  which  elegantly  illustrates  a 
very  extraordinary  phenomenon  of  optics.” 

For  the  rest,  this  Report  contains  little  beyond  some 
trite  remarks  on  the  choice  of  subjects  by  photographers, 
and  very  fair  criticisms  of  the  specimens  exhibited.  Of 
the  magnesium  light  it  is  suggested  that  it  will  be  found 
extremely  advantageous  by  the  Esquimaux  when  they 
take  to  amusing  themselves  with  photography  during  their 
long  and  sunless  winter. 


Resume  Oral  du  Progres  Scieutifique  et  Industriel.  Par 

M.  1’Abbe  Moigno,  &c.  &c.  Paris,  Giraud,  June, 

July,  August,  and  September,  1865. 

The  monthly  conferences  of  the  Abbe  Moigno  render 
an  essential  service  to  all  in  Paris  who  take  an  interest  in 
the  progress  of  science  and  its  applications.  It  is  not 
enough  to  read  of  new  discoveries  and  inventions,  especially 
those  of  a  mechanical  kind.  Nor  do  drawings  always 
assist  to  a  perfect  comprehension  of  a  description.  The 
eye  requires  to  see  the  thing  itself,  and  therefore  the  de¬ 
monstrations  of  the  learned  Abbe  give  perhaps  the  greatest 
value  to  his  conferences.  Nevertheless  these  little  books, 
in  which  the  author  reproduces  his  discourse,  illustrated 
as  often  as  possible  with  drawings  to  accompany  his  de¬ 
scriptions,  will  be  read  with  interest  all  over  the  world. 
The  contents  are  of  the  most  varied  character.  Nothing 
having  the  smallest  scientific  interest  seems  to  escape  the 
notice  of  the  author.  In  astronomy  and  therapeutics,  in 
physiology  and  photography,  he  is  equally  at  home.  An 
apple  that  will  keep  two  years,  and  bones  and  flint  instru¬ 
ments  which  have  kept  nobody  knows  how  long,  alike 
command  attention  ;  and  the  reader  is  presented  with  an 
olla  podridct  of  science  and  gossip  which  he  is  sure  to 
devour  with  a  relish,  and  will  probably  imitate  Oliver 
Twist  in  asking  for  more  of. 

We  must  strongly  recommend  these  little  books  to  the 
notice  of  our  readers.  They  are  issued  at  a  very  cheap 
rate,  and  they  will  be  found  to  contain  a  description  of 
almost  every  novelty  in  the  practical  applications  of 
science  produced  or  discovered  in  any  part  of  Europe. 


NOTICES  OF  PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54.  Chancery 

Lane,  W.C. 

2.142.  J.  Bernhard,  Rue  de  i’Echiquier,  Paris,  “Im¬ 
provements  in  the  manufacture  of  artificial  saltpetre.” — 


A  communication  from  J.  V.  P.  Lagrange,  Rue  de  l'Echi- 
quier,  Paris. — Petition  recorded  August  19,  1865. 

2290.  T.  C.  Gibson,  Stamford,  Lincolnshire,  “Improved 
machinery  for  mixing  or  grinding  ointment,  paint,  drugs, 
and  other  substances.” — Sept.  6,  1865. 

2335.  J.  Holliday,  Huddersfield,  “Improvements  in 
preparing  certain  colouring  matters.” — Sept.  12,  1865. 

2340.  J.  Dunbar,  Victoria  Street,  Westminster,  and 
J.  W.  Butler,  Dunmow',  Essex,  “  An  improved  apparatus 
for  the  distribution  of  perfumes,  disinfecting  or  other 
fluids.” — Sept.  13,  1865. 

2350.  T.  Bell  and  T.  L.  Bell,  Plaistow,  Essex,  “Im¬ 
provements  in  apparatus  used  for  calcining  and  wasting 
copper  and  other  ores  and  substances  containing  sulphur.” 
— Sept.  14,  1865. 

2424.  A.  Schultz,  Rue  de  l’Abbaye,  Montmartre,  near 
Paris,  “  Improvements  in  the  manufacture  of  colouring 
matter,  and  in  the  application  thereof  to  dyeing  and  print¬ 
ing.” — Sept.  22,  1865. 

2440.  G.  E.  Rolland  and  E.  L.  Rolland,  Paris,  “  An 
improved  liquid  composition  for  cleansing,  scouring,  and 
bleaching  textile,  animal,  mineral,  and  vegetable  sub¬ 
stances.” 

2444.  J.  Player,  Norton,  Stockton-on-Tees,  “  Improve¬ 
ments  in  the  manufacture  of  balls,  blooms,  or  slabs  of 
malleable  iron  or  steel.” — Sept.  23,  1865. 

2472.  G.  Eveleigh,  Southampton,  “Improvements  in 
the  manufacture  of  paper  by  the  introduction  therein  of  a 
new  vegetable  fibrous  substance.” 

2480.  J.  Boffey,  Sheerness,  Kent,  and  C.  W.  Smith, 
Buckingham  Street,  Strand,  “  Improvements  in  composi¬ 
tions  used  for  coating  metallic  surfaces.” — Sept.  27,  1865. 

2501.  W.  Schofield,  Heywrood,  and  J.  Smith,  Baxenden, 
Lancashire,  “  Improvements  in  machinery  and  apparatus 
for  bleaching,  soaping,  clearing,  and  washing  fibrous  and 
other  materials,  yarns,  and  fabrics.” 

2505.  J.  Duke,  Puriton,  near  Bridgewater,  Somerset¬ 
shire,  “Improvements  in  the  manufacture  of  cement.” 

2507.  J.  Addenbrooke,  G.  Addenbrooke,  and  P.  A. 
Milward,  Darlaston,  Staffordshire,  “  Improvements  in 
collecting  or  drawing  off  the  gases  from  blast  furnaces.” 
—  Sept.  29,  1865. 

2527.  S.  C.  Salisbury,  New  York,  U.S.A.,  “Improve¬ 
ments  in  producing  and  combining  gases  to  be  used  for 
heating  purposes,  and  in  the  construction  of  retorts  for 
producing  and  combining  such  gases.” — Oct.  2,  1865. 

2535.  R.  A.  Brooman,  Fleet  Street,  London,  “  Improve¬ 
ments  in  apparatus  for  decomposing  and  superheating 
liquids,  vapours,  and  gases.” — A  communication  from 
G.  Renard,  St.  Ouen,  and  A.  Lipman,  Paris. 

Notices  to  Proceed. 

1480.  J.  Hibell,  Nechells,  near  Birmingham,  **  Im¬ 
provements  in  annealing  pots  and  saucers,  for  annealing 
iron  and  steel  wire,  sheet  metal,  and  other  articles.” — 
May  30,  1865. 

1506.  H.  Allman,  Ampthill  Square,  Middlesex,  “Cer¬ 
tain  improvements  in  the  manufacture  of  iron  and  steel, 
and  in  apparatus  connected  therewith.” — June  1,  1865. 

1515.  H.  Allman,  Ampthill  Square,  Middlesex,  “  Cer¬ 
tain  improvements  in  the  means  employed  for  the  preven¬ 
tion  of  the  ignition  of  matter  capable  of  ignition  or  com¬ 
bustion.” — June  2,  1865. 

1582.  R.  A.  Brooman,  Fleet  Street,  London,  “Improve¬ 
ments  in  kilns  for  firing  porcelain  and  other  wrare.” — A 
communication  from  F.  Durand,  Paris. — June  10,  1865. 

1 71 1.  R.  A.  Brooman,  Fleet  Street,  London,  “  An  im¬ 
proved  method  of,  and  apparatus  for,  burning  liquid 
hydro  carbons,  and  the  employment  thereof  for  heating 
purposes. ” — A  communication  from  A.  Schpakofsky  and 
N.  Stange,  St.  Petersburg,  Russia. 

1743.  W.  E.  Newdon,  Chancery  Lane,  “Improvements 
in  preventing  the  incrustation  of  steam  boilers.” — A  com¬ 
munication  from  C.  J.  Eames,  New  York,  U.S.A. — 
June  29,  1865. 


Chemical  News,  ) 
Oct.  20,  1865.  | 


Correspondence— Miscellaneous 


1 93 


CORRESPONDENCE. 


Explosions  in  Veins  of  Lead  Ore. 

To  the  Editor  of  the  Chemical  Neavs. 

Sir, — I  have  often  heard  it  stated  that  even  the  polished 
sides  (slicken  sides)  of  the  veins  of  lead  ore  in  Derbyshire 
limestone  will  explode  more  or  less  violently  when  they 
are  scratched  or  struck  Avith  a  hammer.  In  the  lead 
districts  I  have  recently  visited  in  Germany,  where  the  ore 
traverses  greenstone  and  schists,  as  well  as  limestone  and 
barytine,  I  could  obtain  no  account  of  such  explosions. 
Sir  Charles  Lyell  says  of  the  Derbyshire  veins  :  “  When 
one  side  of  the  vein  stuff  is  removed,  the  other  side 
cracks,  especially  if  small  holes  be  made  in  it,  and  frag¬ 
ments  fly  off  with  loud  explosions,  and  continue  to  do  so 
for  some  days.  .  .  .  These  phenomena  and  their 

causes  (probably  connected  with  electrical  action)  seem 
scarcely  to  have  attracted  the  notice  which  they  deserve.” 
Can  any  of  your  numerous  readers  supply  the  results  of 
their  observations  on  this  point,  or  suggest  any  theory  of 
these  remarkable  explosions  ?  I  am,  &c., 

T.  L.  Phipson,  Ph.D. 

44,  Tho  Cedars,  Putney,  October  16. 


Baron  Seguier' s  Experiment  on  the  Incompressibility  of 

Water. 

To  the  Editor  of  the  Chemical  Neavs. 

Sir, — Some  short  time  back,  Baron  Seguier  demonstrated 
the  incompressibility  of  water  by  taking  a  glass  cylinder 
and  plunging  it  into  water,  and  letting  a  leaden  ball  drop 
within  it.  I  have  found  that  a  sphere  does  not  succeed  so 
well  as  an  elongated  spheroid,  or  a  cylinder  of  brass  or  any 
other  metal,  with  one  end  filed  to  a  point,  and  the  cylinder 
alloAved  to  fall  with  the  point  first.  This  experiment,  of 
course,  is  only  a  modification  of  Professor  Earaday’s,  per¬ 
formed  at  the  Royal  Institution  some  few  years  back. 

In  the  memoirs  of  the  Royal  Academy  of  Sciences  of 
Paris,  tome  ioth,  anno  1693,  page  397,  Avill  be  found  a 
theory  advanced  by  M.  De  la  Hire,  accounting  for  the 
resistance  of  air  and  water  to  sudden  motion,  which,  I 
think,  satisfactorily  accounts  for  the  above  experiments. 
He  observes  “  that  the  resistance  to  motion  is  by  so  much 
the  greater  as  the  motion  is  the  more  sudden ;  and  when 
it  is  so  to  such  a  degree  that  what  resists  has  not  the  time 
to  recede,  then  a  body,  very  weak  of  itself,  may  supply 
the  place  of  one  that  is  immoveable,  and  of  an  invincible 
obstacle.  It  is  for  this  reason  that  air  and  Avater,  struck 
with  such  A'elocitv,  and  with  so  sudden  a  blow  that  they 
have  not  time  to  recede,  become  fixed  points, — the  onc(  for 
the  flight  of  birds,  the  other  for  the  action  of  oars.”  This 
theory  is  at  once  both  conclusive  and  reasonable,  and  the 
experiments  of  Paraday  and  Seguier  only  serve  to  prove 
the  verity  of  De  la  Hire’s  theory  ;  and,  therefore,  the 
modern  theory  accounting  for  their  experiments  is  super¬ 
fluous,  and,  of  course,  unnecessary ;  for  when  the  surface 
of  Avater  is  suddenly  struck,  the  point  of  contact  is,  for  the 
time  being,  an  immoveable  fixed  point ;  and  Avhen  the 
water  is  enclosed  in  a  glass  cylinder,  the  body  with  which 
the  water  is  struck  is  retained  for  a  conceivable  space  of 
time  on  the  surface  of  the  water ;  the  water  then  gradually 
rises  between  the  sides  of  the  striking  body,  which  allows 
the  body  to  sink  ;  but  if  the  body  strikes  with  much 
greater  force  than  will  allow  the  Avater  to  have  time  to 
rise,  the  water  seeks  another  direction,  and  consequently 
splits  the  glass.  Should  the  body  be  an  elongated  sphere, 
or  a  cylinder  with  the  lower  end  pointed,  then  the  force 
required  to  split  the  glass  tube  is  not  so  great,  for  the 
tapering  end,  acting  as  a  wedge,  passes  or  penetrates  the 
water  much  quicker  than  a  sphere  would.  Of  course,  the 
length  of  the  wedge  bears  a  relation  to  the  force  exerted. 

Should  you  favour  me  with  an  insertion  of  this  letter,  I 
shall  feel  greatly  obliged,  and  perhaps  it  might  proAre  in¬ 
teresting  to  a  few,  at  least,  of  your  readers. 

I  am,  &c.  Jeremias. 


MISCELLANEOUS. 


Royal  Polytechnic  Institution. — Some  recent 
changes  have  been  made  in  the  entertainments  at  this 
Institution  which  deserve  notice.  Professor  Pepper  has 
introduced  a  lecture  on  polarised  light  and  the  phe¬ 
nomena  of  diffraction,  in  the  course  of  which  he  gives  a 
very  clear  exposition  of  the  theory  of  light  and  the  phe¬ 
nomena  in  question,  and  we  need  hardly  say  exhibits  some 
most  beautiful  experiments.  Mr.  King  describes  the 
thermo-electric  battery,  illustrating  his  description  by 
experiments  with  a  large  pile  on  Marcus’  principle.  Some 
new  ghost  scenes  have  been  introduced,  and  this  part  of 
the  evening’s  amusement  has  been  made  more  attractive 
than  ever.  There  is  plenty  of  other  entertainment  pro¬ 
vided  for  those  who,  without  being  necessarily  “  dull 
fools,”  are  yet  unable  to  see  ‘‘how  charming  is  divine 
philosophy.”  The  excellence  of  Mr.  Pepper’s  lecture  on 
light  induces  us  to  ask  whether  it  would  not  be  possible 
to  give  a  higher  educational  value  to  the  lectures  at  the 
Polytechnic  by  the  delivery  of  short  courses  on  chemistry 
and  different  branches  of  natural  philosophy,  similar,  we 
may  say,  to  the  Christmas  juvenile  lectures  at  the  Royal 
Institution.  Illustrated  as  the  lectures  always  are  at  the 
Polytechnic,  each  one  would  be  entertaining  to  the  occa¬ 
sional  visitor,  while  giving  to  the  regular  attendant  some 
real  knowledge  of  science.  We  throw  out  this  suggestion 
for  Professor  Pepper’s  consideration  Avhen  he  is  thinking 
over  his  holiday  programme. 

Results  of  tlie  Explosion  of  Nitroglycerine. — 
The  new  blasting  material  is  a  light- yellow  oily  fluid — a 
compound  of  glycerine  and  nitric  acid,  its  chemical 
formula  being  C6H503(N05)3,  which  gives  18  parts  of 
oxygen  ;  and  Mr.  Nobel  claims  that  as  by  combustion 
the  carbon  takes  12  atoms  of  oxygen,  and  the  hydrogen  5, 
its  complete  combustion  leaves  a  surplus  of  Oj^  only.  He 
states,  moreover,  that  each  100  parts  of  exploded  blasting- 
oil  leaves  a  residue  of~carbonic  acid,  58;  water,  20 ; 
oxygen  3^;  and  nitrogen,  i8f=ioo;  and  that  as  the 
specific  weight  of  the  oil  is  i*6,  one  volume  produces 
nearly  1300  volumes  of  gas — that  is  to  say,  steam,  554.  ; 
carbonic  acid,  4.69  ;  oxygen,  '39  ;  and  nitrogen,  236  = 
1298  volumes.  Weight  for  weight,  the  blasting-oil  bears 
very  favourable  comparison  Avith  gunpoAvder,  which  is  cal¬ 
culated  to  produce  ordinarily  about  250  volumes  of  cold 
gas  only  ;  the  nitro-glycerine  would,  consequently,  appear 
to  be,  other  things  being  equal,  about  five  times  as  effec¬ 
tive  as  gunpowder.  But  Mr.  Nobel  goes  further  than  this, 
for  he  remarks  that  it  is  difficult  to  determine  the  degree 
of  heat  produced  by  an  exploding  substance,  and  that, 
according  to  theory,  the  blasting-oil,  on  account  of  its 
complete  combustion,  ought  to  develope  a  more  intense 
heat  than  gunpowder,  and  this  appears  to  be  borne  out  by 
experiment ;  whence  he  assumes  that  the  heat  developed 
by  the  explosion  of  nitro-glycerine  is  tAvicethat  generated 
by  gunpoAvder,  and  from  this  calculates  that  nitro-glyce¬ 
rine,  compared  with  gunpowder,  possesses  about  13  times 
its  power,  when  volumes  are  considered,  and  8  times  its 
power  for  equal  weight ;  and  that  owing  to  its  rapidity  of 
explosion  its  advantages  are  still  greater. 

Sale  of  Capsuled  Articles. — At  the  meeting  which 
Ave  announced,  and  which  took  place  at  the  house  of  the 
Pharmaceutical  Society,  Bloomsbury  Square,  on  October  5, 
the  folloAving  resolutions  were  moved  and  carried:  —  1. 
“That  the  Patent  laws,  as  illustrated  by  recent  Chancery 
suits  respecting  capsuled  articles,  are  injurious  to  trade  in 
general,  and  especially  embarrass  international  and  retail 
trade,  and  should  be  amended.”  2.  “  That  a  petition  em¬ 
bodying  the  foregoing  resolution,  and  detailing  the  pro¬ 
ceedings  referred  to,  and  also  praying  the  amendment  of 
the  Patent  laws,  be  prepared  and  presented  to  Parliament.” 
These  resolutions,  it  must  be  admitted,  go  to  the  root  of 
the  matter  ;  but  the  remedy  Avhich  they  suggest  for  pre- 
I  sent  grievances  will  probably  be  Avithheld  for  many  a  year. 
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We  believe  that  when  the  question  is  tried  the  retailer  will 
be  held  blameless,  a  belief  which  is  greatly  strengthened 
by  the  speech  of  Mr.  Flux  (the  solicitor)  at  the  meeting. 
We  extract  some  portions  of  this  address  from  the  report 
of  our  contemporary,  The  Chemist  and  Druggist : —  Mr. 
Flux  (solicitor  to  the  Pharmaceutical  Society)  said  that  as 
Mr.  Hills  had  asked  him  whether  the  suits  which  Mr. 
Betts  had  commenced  were  to  be  tried,  he  thought  it  only 
right  to  say  that  a  great  many  gentlemen  had  done  as  Mr. 
D’Aubney  had  done.  They  had  taken  eminent  advice, 
and  acting  on  it  they  had  compromised  their  suits,  probably 
paying  handsome  sums  and  costs,  thereby  affording  encou-  ; 
ragement  to  Mr.  Betts  to  pursue  his  system  from  one  end 
of  the  country  to  the  other.  lie  could  not  with  unbounded 
confidence  say  that  these  suits  could  be  successfully  de-  s 
fended,  but  he  could  say  that  he  defended  them  with  a  fair  ! 
amount  of  confidence  as  to  the  ultimate  result.  Accord¬ 
ing  to  the  reductio  ad  absurdum  of  the  Patent  laws,  Mr. 
Betts  might  have  a  prim  a  facie  case  in  a  court  of  equity, 
so  that  he  might  possibly  succeed  in  getting  a  decree  ;  but 
if  he  did,  it  would  be,  to  the  best  of  his  (Mr.  Flux’s)  be¬ 
lief,  but  a  naked  decree,  without  costs,  against  the  defend¬ 
ant,  who  would  perhaps  have  to  pay  his  own  costs,  because 
any  damages  would  be  of  such  a  ridiculously  small 
amount.  A  Vice-Chancellor  would  probably  say  that 
Mr.  Betts  ought  not  to  have  gone  to  court  systematically, 
as  he  had  done,  with  such  a  large  batch  of  bills ;  about 
twenty  -  five,  all  struck  off  in  blank  as  it  were,  the 
only  change  being  the  substitution  of  one  gentleman’s 
name  for  another.  So  much  for  Mr.  Betts’s  form  of  pro¬ 
ceeding.  But  now,  looking  at  the  whole  matter,  he  should 
be  able  to  prove  that  which  perhaps  was  unknown  to  other 
professional  gentlemen  who  had  advised  on  this  matter. 
Mr.  Betts  had  not  a.patent  for  capsules,  but  for  metal  of 
which  capsules  could  be  made.  lie  should  be  able  to  prove 
conclusively  that  Mr.  Betts  had  not  only  sold  large  quan¬ 
tities  of  his  metal,  but  millions  of  capsules  made  of  his 
metal,  without  any  distinguishing  mark  being  put  upon 
them  ;  and  it  was  within  his  own  knowledge  that  Mr. 
Betts’s  own  agent  could  not  tell,  when  a  capsule  was 
placed  in  his  hands,  whether  they  were  made  by  him  or 
not.  Mr.  Betts’s  confidential  agent  was  one  day  in  his 
(Mr.  Flux’s)  office ;  and  by  way  of  parenthesis  he  might 
say  that  he  then  believed  that  they  had  come  to  an 
amicable  termination  of  the  matter,  and  that  it  would 
have  been  a  drawn  battle  and  peace  would  have  been  esta¬ 
blished  ;  but  it  was  impossible  to  say  in  connection  with 
these  matters  when  they  had  arrived  at  a  conclusion,  and 
he  now  believed  they  would  have  to  fight  to  the  end.  On 
the  occasion  referred  to,  they  discussed  the  possibility  of 
distinguishing  between  a  genuine  and  what  was  not  a 
genuine  article.  He  (Mr.  Flux)  had  had  supplied  to  him, 
and  with  the  means  of  proving  it,  Betts’s  plate  and  his 
capsules.  He  placed  them  in  Mr.  Campbell’s  hands,  and 
said  to  him.  “  Tell  me,  are  they  Mr.  Betts’s  manufacture 
or  not  r”  Mr.  Campbell  turned  them  over  and  over  again, 
and  said,  “  If  I  had  a  microscope,  perhaps  I  could  tell.” 
(Laughter.)  He  then  said  to  him,  “Then  if  that  be  the 
case,  tell  me  how  an  outsider  can  say  that  these  are  Betts’s 
capsules  or  not.”  (Hear,  hear.)  To  which  he  replied, 
“  Perhaps  they  cannot  tell.”  (Laughter.)  He  repeated 
his  question,  “  Tell  me,  without  a.  microscope,  are  they 
Betts’s  manufacture  or  not  r”  and  he  replied,  “  They  are 
not.”  (Hear,  hear.)  Upon  which  he  (Mr.  Flux)  said, 
“  Then  I  can  prove  most  distinctly  that  they  are.”  (“  Hear, 
hear,”  and  laughter.)  Now,  in  the  course  of  such  a  pro¬ 
ceeding  as  that,  and  in  the  face  of  his  having  sown  broad¬ 
cast  over  this  and  foreign  countries  capsules  of  Ids  manu¬ 
facture  without  the  slightest  distinguishing  mark,  it 
occurred  to  him  (Mr.  Flux),  that  to  prove  that  the  cap¬ 
sules  proceeded  upon  were  an  infringement  of  the  patent 
would  be  a  very  difficult  thing  for  Mr.  Betts  to  do  ;  and 
at  any  rate  it  would  'be  capable  for  the  defendants  to 
show  that  in  selling  these  capsuled  articles  they  acted  in 
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perfect  innocence,  and  that  they  were  in  a  trap  which 
Mr.  Betts  himself  had  laid  for  all  the  world — he  did 
not  mean  to  say  openly  and  purposely— but  which, 
nevertheless,  was  in  effect  a  trap  into  which  the  re¬ 
tailers  had  fallen.  In  the  face  of  that,  and  according  to 
the  law  of  justice  which  he  had  ever  seen  administered  in 
the  Court  of  Chancery,  he  could  not  see  how  the  defen¬ 
dants  could  be  cast  in  costs,  and  he  had  a  strong  con¬ 
viction  that  Mr.  Betts  would  have  to  pay  them.  So  much, 
then,  for  the  matter  that  had  been  referred  to  him  by  Mr. 
Hill’s  question ;  and  he  would  say  a  few  words  with 
reference  to  the  proposition  before  the  meeting.  Mr. 
Betts’s  patent  was  not,  as  he  had  before  said,  for  capsules, 
but  for  the  metal  of  which  they  were  made.  Til’  the 
ordinary  retail  trade  he  did  not  think  they  could  take  up 
an  aiticle  in  any  one  of  their  shops  that  might  not,  for 
what  they  knew,  expose  them  to  a  Chancery  suit  in  half 
a  dozen  different  directions.  The  capsule  on  the  top  of 
the  bottle  might  expose  them  to  a  suit  in  Chancery,  not 
because  of  its  being  a  capsule,  but  because  it  was  made  of 
a  given  metal.  The  pot,  the  label,  even  the  paper,  and 
the  colour  of  the  ink  might  be  covered  by  patent  or  regis¬ 
tered  designs,  and  render  them  liable  to  as  many  Chancery 
suits  ;  and  really  if  such  suits  as  these  could  prevail,  they 
could  not  conduct  the  ordinary  retail  trade  of  the  country 
with  any  amount  of  safety.  Now,  with  regard  to  the 
international  part  of  the  question.  Take,  for  instance, 
Yichy  water.  By  the  law  of  France,  he  believed,  Vichy 
water  must  be  capsuled. — Mr.  Hills  said  it  was  now  covered 
with  tin.  They  had  given  up  the  use  of  the  composition. — - 
Mr.  Flux:  By  the  law  of  France  Vichy  water  must  be 
capsuled,  but  if  by  the  law  of  England  it  could  not  be 
imported  with  capsules — without  capsules  it  would  be 
contraband  leaving  France,  with  capsules  it  would  be  con¬ 
traband  touching  the  shores  of  England.  There  were 
many  articles  which  were  imported  from  France  that  were 
never  opened  until  they  got  into  the  consumer’s  hands, 
which  might  be  full  of  explosive  matter  in  the  way  of 
Chancery  suits.  Now,  let  them  look  at  the  question  as 
it  affected  the  trade  in  various  portions  of  Great  Britain. 
Betts’s  patent  did  not  extend  to  Scotland.  Messrs, 
Tennant,  of  Scotland,  manufactured  bottled  beer,  which 
they  fastened  down  with  metallic  capsules,  and  sent 
direct  from  Scotland  to  India  they  did  not  infringe  the 
patent  by  the  use  of  the  capsules  ;  they,  however,  received 
an  order,  the  other  day,  for  some  beer  to  be  sent  to  a  foreign 
port,  and  as  there  was  no  steamer  direct  from  Glasgow  to 
that  port,  the  beer  was  sent  to  Liverpool  for  transhipment 
to  its  destination.  Now,  by  its  arrival  in  the  port  of 
Liverpool,  although  it  was  never  intended  to  be  consumed 
within  the  realm,  it  was  contraband.  A  Chancery  suit 
had  been  commenced,  and  no  doubt  the  injunction  would 
be  granted ;  and  that  being  the  case,  it  appeared  to  him 
that  the  resolution  was  fully  supported,  and  that  the 
patent  laws  interfered  with  international  trade,  and 
materially  embarrassed  the  retail  trade. 


ANSWERS  TO  CORRESPONDENTS. 


TO  OUR  READERS. 

Dr.  Odliug’s  lectures,  now  nearly  completed,  will  be  followed  imme¬ 
diately  by  the  Cantor  lectures  delivered  by  Mr.  T.  0.  Calvert,  F.R.S., 
“.On  Recent  Improvements  in  Chemistry  as  Applied  to  tbe  Arts,’’ 


K.  IV.  D. — It  is  not  possible  to  effect  what  our  correspondent  wishes. 

Observer.— Try  if  you  can  boil  your  kettle  by  setting  it  over  an  open 
bottle  of  the  liquid.  Strong  ammonia  is  used  in  medicine  as  a  counter- 
irritant. 

Subscriber. — Answers  according  to  Fownes  and  Gregory  will  be 
accepted.  The  next  edition  of  Fownes,  which  will  be  issued  shortly, 
will  have  formula!  on  the  new  and  old  systems,  side  by  side ;  if  yet 
another  edition  of  the  book  should  be  called  for,  it  has  been  decided 
to  reconstruct  the  book  on  the  new  system.  The  second  question  wo 
are  unable  to  answer,  not  having  this  year’s  regulations  at  hand. 
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On  the  Qualitative  Analysis  of  Substances  Insoluble  in 
Water  and  Acids,  by  Chas.  L.  Bloxam. 

( Continued  from  ■page  138.) 

Examination  of  InsolnMe  Substances  for  Alba* 

lies. — The  ordinary  process  of  fusion  with  baryta  for  the 
detection  of  alkalies  is  attended  with  some  inconvenience. 
The  baryta  itself  is  not  a  pleasant  reagent,  and  it  is  not 
always  easy  to  obtain  it  free  from  alkalies.  If  the  fusion 
be  performed  in  platinum,  the  metal  is  slightly  attacked ; 
if  in  porcelain,  there  is  danger  of  introducing  alkali  from 
the  glaze,  which  is  always  affected.  The  fused  mass  is 
generally  difficult  to  detach,  and  is  so  slowly  attacked  by 
water  that  it  has  to  be  dissolved  in  hydrochloric  acid, 
which  involves  the  separation  of  a  large  quantity  of 
baryta,  as  well  as  of  magnesia,  before  seeking  for  the 
alkalies.  I  have  found  that  the  use  of  a  mixture  of 
nitrate  of  baryta  and  sulphur  obviates  these  difficulties, 
and  enables  the  decomposi  tion  to  be  easily  effected  by  the 
heat  of  a  spirit-lamp. 

Nitrate  of  baryta  is,  of  course,  easily  obtained  in  a 
pure  state,  and  flowers  of  sulphur  may  be  depended  upon 
as  free  from  alkalies. 

One  part,  by  weight,  of  the  substance  under  examina¬ 
tion  is  mixed  with  one  part  of  flowers  of  sulphur  and  six 
parts  of  nitrate  of  baryta  ;  the  mixture  is  introduced 
into  a  porcelain  crucible,  and  quickly  heated  over  a 
spirit-lamp  or  air-gas  flame,  until  the  deflagration  is 
over ;  about  one  minute  suffices  for  this.  The  crucible 
is  allowed  to  cool,  the  fused  mass  loosened  at  the  edge 
with  the  point  of  a  knife,  and  thrown  into  a  mortar, 
where  it  is  easily  reduced  to  a  fine  powder.  (The  glaze 
of  the  crucible  will  be  found  quite  untouched.)  The 
powder  is  thrown  into  a  little  boiling  water,  in  a  dish, 
boiled  for  a  minute  or  two,  and  filtered.  The  filtrate  is 
mixed  with  ammonia  and  carbonate  of  ammonia,  and 
boiled,  to  separate  baryta  and  other  alkaline  earths 
which  uiay  be  present,  and  after  these  have  been  filtered 
off,  the  solution  is  evaporated,  and  the  examination  for 
alkalies  conducted  in  the  ordinary  manner. 

Flint-glass  (5  grains)  was  examined  in  this  way.  The 
potassium  was  very  readily  detected.  No  potassium  was 
found  to  have  been  left  in  that  portion  of  the  fused  mass 
which  was  insoluble  in  water. 

Felspar  (5  grains)  gave  an  equally^  satisfactory  result. 
In  this  case,  also,  no  potassium  could  be  found  in  the 
residue  left  by  water. 

Windowr-glass  (5  grains)  gave  the  sodium  precipitate 
very  distinctly  with  antimoniate  of  potash,  in  character¬ 
istic  strongly-adherent  crystals.  No  potassium  was 
detected. 

Cryalite  (5  grains)  also  gave  antimoniate  of  soda  very 
distinctly.  No  indication  of  potassium. 

The  economy  of  time,  fuel,  and  crucibles,  resulting 
from  the  application  of  the  processes  above  described, 
will  be  found,  I  hope,  to  justify  my  belief  that  they  are 
not  undeserving  of  the  attention  of  a  society  which  in¬ 
cludes  a  large  number  of  practical  chemists. — Journal 
of  the  Chemical  Society,  September,  1865. 


Process  for  the  Extraction  of  Lithium,  Ccesium , 
Rubidium,  and  Thallium  from  Lejridolite,*  by  M.  A. 
SCHRCETTER. 

The  author’s  process,  which  may  be  used  on  a  large 

*  Journal  fttr  Praktische  Chemie,  xcii.,  275. 
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scale,  consists  in,  first,  simply  fusing  lepidolite  at  red 
heat ;  it  expands  greatly  in  fusing,  so  that  the  mass 
must  be  frequently  stirred  ;  when  sufficiently  fused  pour 
it  into  cold  wrater,  and  pulverise  and  wash  the  vitrified 
mass  thus  obtained.  (The  lixivium  will  contain  small 
quantities  of  alkaline  metals,  which  will  serve  for  the 
treatment  of  another  portion.)  Treat  the  washed  mass 
by  hydrochloric  acid  (1  part  of  lepidolite  requiring 
2  parts  of  hydrochloric  acid  at  no  of  density).  After- 
several  hours’  boiling,  separate  the  greater  part  of  the 
silica,  and  having  added  nitric  acid  and  peroxide  of  iron, 
precipitate  by  carbonate  of  soda,  so  as  to  diminish  the 
iron,  alumina,  lime,  magnesia,  and  manganese  ;  the 
liquid  should  be  so  diluted  that  lithia,  the  carbonate  of 
which  is  very  little  soluble,  shotfld  not  be  precipitated. 
The  liquid  will  then  contain  only  the  chlorides  of  the 
alkaline  metals  and  a  little  silica.  By  evaporating  in 
an  iron  vessel  a  little  more  carbonate  of  magnesia  is 
separated;  then  saturate  with  hydrochloric  acid,  and 
add  a  watery  solution  of  chloroplatinate  of  potassium, 
sufficient  in  quantity  to  precipitate  all  the  rubidium, 
CEesium,  and  thallium.  (The  quantity  to  be  added 
should  be  determined  by  a  previous  assay.)  The 
filtered  liquid,  containing  the  excess  of  platinum  and 
lithia,  precipitate  by  sulphuretted  hydrogen  to  separate 
the  platinum,  then  concentrate  and  treat  it  by  carbonate 
of  soda;  in  this  way  the  lithia  is  precipitated  in  the 
state  of  carbonate. 

The  advantage  of  this  method  consists  in  the  direct 
fusion  of  the  mineral,  and  may  bo  applied  to  all  lithion 
micas.  1000  parts  of  lepidolite  treated  in  this  way  will 
give  78  parts  of  carbonate  of  lithia,  6  -5  parts  of  chloride 
of  emsium  and  rubidium,  and  o-6  of  thallium,  supposing 
the  operation  to  be  continuous. 


On  the  Combination  of  Hydrocyanic  and  Hydriodic  Acid, 
by  M.  Arm.  Gautier.! 

I  proposed  to  produce  phosphocyamine — • 

(Cy  ' 

P  H 

(h 

by  the  action  of  gaseous  phosplioretted  hydrogen  on  iodide 
of  cyanogen.  The  principal  reaction  is  complicated  by 
secondary  reactions,  which  I  have  studied  for  some  time. 

In  the  course  of  these  researches  I  have  noticed  the 
production  of  a  compound  perfectly  free  from  phosphorus, 
very  little  soluble  in  ether,  and  which  made  me  suppose 
the  existence  of  a  combination  of  hydrocyanic  and  hydri¬ 
odic  acids,  formed  in  the  preceding  reaction ;  it  is  this, 
in  fact,  which  confirms  the  direct  experiment. 

I  obtained  this  combination  by  causing  to  arrive  simul¬ 
taneously  in  a  large  balloon  a  current  of  dry  hydrocyanic 
acid,  and  one  of  dry  hydriodic  acid  ;  the  two  gases  com¬ 
bined  immediately  at  the  ordinary  temperature  into 
a  white  amorphous  body,  precipitated  against  the  sides 
of  the  receiver. 

In  other  operations  I  passed  £  aS30us  hydriodic  acid  into 
anhydrous  hydrocyanic  acid,  surrounded  with  ice.  The 
liquid  soon  solidified  into  a  nearly  white  mass..  Thetwro 
bodies  combine  as  easily  as  ammonia  and  hydriodic  acid. 

Washing  the  compound  with  ether  takes  from  it  the 
excess  of  hydriodic  and  hydrocyanic  acid,  as  well  as  a 
little  free  iodine ;  it  is  then  nearly  pure,  and  may  be  crys¬ 
tallised  in  absolute  alcohol. 

It  is  a  solid  body,  in  white  crystals  belonging  appa¬ 
rently  to  the  rhomboidal  system,  odourless,  and  with. a 
fresh,  saltish  taste,  becoming  slightly  bitter,  but  not  in 

f  Bulletin  de  la  Society  Chemique,  p.  88.  65. 
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the  least  acid  ;  in  water  and  alcohol  it  dissolves  readily > 
and  but  very  little  in  ether  ;  it  does  not  seem  to  attract 
much  atmospheric  moisture. 

It  is  infusible,  but  may  be  sublimed  in  dry  air  without 
undergoing  much  decomposition ;  a  small  quantity  of 
iodine  is  set  at  liberty,  with  no  deposit  of  carbon  ;  vola¬ 
tilisation  seems  to  take  place  towards  350  or  4000  ;  but 
it  commences  at  180°.  Submitted  for  some  time  to  1500 
it  becomes  greyish  and  earthy.  Exposure  to  the  sun  does 
not  alter  it. 

The  analyses  hitherto  made  authorise  me  to  attribute 
to  this  body  the  composition  ONH2I,  and  from  its  pro¬ 
perties  it  seems  to  be  an  iodide  of  ammonium,  in  which 
the  triatomic  radical  OH  holds  the  place  of  H3.  I  will, 
then,  represent  this  body  by  the  formula — 

,  OH'" 

”1  ? 

It  is  evidently  the  iodide  of  the  most  simple  of  the  com¬ 
pound  ammoniums. 

In  this  combination  all  the  properties  of  cyanogen  or 
hydrocyanic  acid  are  entirely  lost.  The  aqueous  solution 
is  neutral,  or  almost  so,  to  papers,  but  gradually  acidifies. 
Powdered,  moistened  with  a  very  little  water,  and  heated 
for  some  time,  it  gives  crystals  of  iodide  of  ammonium,  and 
disengages  formic  acid,  which  is  deposited  in  minute  liquid 
drops  on  the  sides  of  the  tube. 

It  is,  however,  impossible  to  find  any  trace  of  hydro¬ 
cyanic  acid  in  the  aqueous  solution. 

The  action  of  the  water,  then,  is  thus  expressed — 

( CH'"  (II3 

N  j  H  +2H20=  N  +  GH2-Q2 

Treated  by  diluted  potash  this  compound  immediately 
disengages  all  its  nitrogen  in  the  form  of  ammonia; 
iodide  and  formiate  of  potassium  are  produced,  but  no 
trace  of  ejanide. 

Nitrate  of  silver  also  precipitates  all  the  iodine.  The 
iodide  is  mixed  with  a  white  compound  soluble  in  excess 
of  water. 

Bichloride  of  platinum  is  partially  reduced,  at  the  same 
time  that  a  yellowish  crystalline  body  is  formed,  which 
has  not  yet  been  analysed. 

Hydrobromic  acid  acts  like  hydriodic  acid  on  hydro¬ 
cyanic  acid,  this  combination  has  not  yet  been  studied; 
neither  has  the  action  of  gaseous  hydrochloric  acid  been 
investigated. 

Like  the  compound  above  described,  hydrocyanic  acid, 
soluble  organic  cyanides,  and  metallic  cyanides  them¬ 
selves,  give,  by  the  action  of  water  and  bases,  ammonia 
and  formic  acid.  But  in  these  combinations  the  cyanogen 
disappears  but  gradually,  and  their  solution  long  retains 
the  characteristic  properties  of  cyanides.  It  is  thus  only 
progressively,  and  by  the  prolonged  action  of  water  or  of 
bases,  that  nitrogen  and  its  compounds  pass  to  the  ammo- 
niacal  type. 

In  the  combination  I  have  described,  the  cyanogen,  on 
the  contrary,  has  entirely  disappeared,  and  diluted  pot¬ 
ash  immediately  disengages  all  the  nitrogen  in  the  form 
of  ammonia,  at  the  same  time  that  it  combines  with 
iodine.  This  is  exactly  what  takes  place  with  hydriodate 
of  ammonia. 


Chemical  Society. — The  next  meeting  of  this 
Society  will  take  place  on  Thursday  evening  next,  at 
8  o’clock,  when  Professor  Church  will  read  a  paper  “  On 
some  New  Cornish  Minerals.” 


TECHNICAL  CHEMISTRY. 


The  Allotropic  Conditions  of  Iron  and  their  Part  in 
Metallurgy ,*  by  M.  de  Cizancourt. 

Oxides  of  iron  have  long  been  considered  as  the  degrees 
of  oxidation  of  one  metal,  which  was  supposed  always 
to  present  itself  when  in  a  metallic  state,  with  absolutely 
identical  characteristics,  if  of  the  same  degree  of  che¬ 
mical  purity  or  of  the  same  composition.  This  supposi¬ 
tion  has  given  rise  to  the  metallurgic  theory  still 
generally  admitted.  All  the  differences  found  in  the 
products  of  iron  are  consequently  attributed  exclusively 
to  differences  in  the  chemical  composition.  These  pro¬ 
ducts  are  now  classed  in  three  groups ;  cast  iron,  steel,  and 
wrought  iron,  merely  according  to  the  amount  of  carbon 
they  usually  contain.  However,  certain  cast-irons  iden¬ 
tical  in  composition,  are  so  different  in  appearance  and 
give,  when  analysed,  such  different  products  that  prac¬ 
tically  it  is  absolutely  necessary  to  distinguish  them  ;  on 
the  other  hand,  there  are  certain  cast-irons  of  the  same 
composition  as  certain  steels,  and  even  steels  which 
analysis  can  hardly  distinguish  from  certain  irons.  In 
fact,  in  studying  the  metallurgic  products  of  iron,  the 
chemical  composition  is  but  a  secondary  consideration. 

The  reallv  dominant  characteristic  is  the  relation  ex- 

•/ 

isting  between  the  properties  of  the  various  products, 
and  the  degrees  of  oxidation  of  the  iron  in  the  ores 
whence  they  have  been  extracted.  The  expression  of 
this  general  and  unvar3Ting  fact  has,  since  M.  Leplay’s 
remarkable  researches,  become  a  kind  of  axiom,  which 
may  be  thus  rendered ;  steel  ores  produce  only  steel ;  or, 
from  each  ore  its  iron. 

Berzelius  has  already  classified  the  different  combina¬ 
tions  of  iron  by  connecting  them  with  two  chemically 
distinct  metals,  to  which  he  has  given  the  names  of 
“  ferrosum  ”  and  “  ferricum.”  It  remained  to  ascertain 
whether  these  metals  had  a  real  physical  existence,  and 
could  be  found  distinct  in  metallurgy.  The  discovery 
of  the  allotropic  conditions  served  to  decide  the  opinions 
on  the  property  possessed  by  at  least  several  bodies, 
even  while  presenting  the  same  composition  when 
analysed,  of  appearing  in  very  different  conditions  with 
peculiar  characteristics,  which  they  may  preserve,  even 
when  undergoing  certain  transformations  or  com¬ 
binations. 

The  facts  I  am  about  to  disclose  show  that  iron  in  a 
metallic  form  possesses  at  least  two  allotropic  conditions 
analogous  to  those  of  sulphur  and  phosphorus.  The 
two  principal  conditions  correspond  to  those  described 
by  Berzelius. 

Ferrosum  is  the  metal  contained  in  the  ores  of  pro¬ 
toxide. 

Apart  from  the  reductions  by  hydrogen  effected  in  the 
laboratory,  it  has  practically  never  yet  been  obtained  in 
a  state  of  purity.  The  metallic  state,  in  which  it  is 
best  defined  and  most  completely  stable,  is  white  crys¬ 
talline  cast-iron  (spiegel-eisen),  which  several  ores  of 
protoxide,  especially  carbonates,  produce  so  readily.  It 
is  there  combined  with  a  variable  quantity  of  carbon, 
proceeding  from  oxide  of  carbon,  for  which  it  possesses 
great  affinity. 

Ferrosum,  in  the  state  of  white  cast-iron,  may  be 
obtained  with  so  much  the  more  facility,  that  the  reduc¬ 
tion  of  the  ore  takes  place  at  a  lower  temperature,  and 
that  the  product  cools  more  rapidly.  This  is,  then,  the 
condition  corresponding  to  the  lowest  temperatures — that, 

*  Comptes  Hindus,  lxi.,  578. 
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consequently,  which  the  lowest  temperatures  tend  to 
produce. 

eri  osum  changes  readily  to  ferricum  (iron  of  peroxide). 

Ihis  property  corresponds  to  that  presented  in  che¬ 
mistry  by  pyrophoric  iron  and  protoxide.  It  furnishes 
in  this  way  steel  and  malleable  iron;  but,  when  not 
arrived  at  the  condition  of  blistered  iron,  it  retains 
under  these  two  forms  the  power,  always  well  deter¬ 
mined,  of  being  changed,  by  the  usual  metallurgic  reac¬ 
tions,  from  iron  to  steel  and  from  steel  to  white  crystal¬ 
line  east-iron. 

I  he  physical  characteristics  of  ferrosum  when  com¬ 
bined  with  carbon,  are  hardness  and  fragility. 

From  its  chemical .  properties  it  should  be  ranked 
among  the  bodies  which  combine  with  a  single  atom  of 
oxygen. 

Ferricum  is  the  inetal  of  anhydrous  peroxide  ores.  Its 
metallic  type  is  the  iron  produced  from  these  ores.  It 
unites  with  carbon  at  high  temperatures,  but  the  latter  is 
deposited  during  slow  cooling  for  want  of  affinity.  This 
condition  corresponds  to  the  high  temperatures,  like  that 
of  welding  heat. 

It  gives  malleable  iron,  and  as  a  variation  of  form, 
blistered  iron  ;  but  when  alone  it  cannot  pass  to  the 
state  of  steel  any  more  than  to  white  cast-iron — at 
least,  by.  means  of  the  short  reactions  which  can  be 
effected  in  metallurgy.  Ihis  almost  absolute  impos¬ 
sibility  of  reverting  to  the  state  of  ferrosum,  except, 
indeed,  with  great  difficulty  and  in  a  very  unstable 
manner,  after  having  existed  in  the  ore  in  the  state  of 
ferricum,  corresponds,  moreover,  to  the  difficulties  in  the 
way  of  the  chemical  reduction  of  peroxide. 

Its  physical  characteristic  is  the  malleability  which  it 
loses  only  on  attaining  its  ultimate  form — blistered  iron. 

Its  chemical  properties  cause  it  to  be  classed  among 
the  bodies  which  combine  with  at  least  three  atoms  of 
oxygen,  and  more  of  an  odd  number. 

Black  and  grey  cast-irons  are  not  physical  conditions 
determined  by  a  collection  of  identical  molecules.  They 
are  simply  ferricum,  preserving  a  part  of  its  properties, 
and  depositing  when  slowly  cooled  the  carbon  with 
which  the  reaction  had  charged  it  while  hot.  In  grey 
cast-iron  ferricum  is  generally  predominant ;  in  mottled 
cast-iron  the  two  irons  are  present  with  their  character¬ 
istics.;  ferrosum  gives  the  white  portions  and  the  carbon 
combined ;  ferricum  gives  the  grey  portions  with  a  car¬ 
bon  deposit. 

Malleable  irons  are  formed  of  mixtures  in  varying 
proportions  of  two  irons  of  different  origin,  both  in  the 
state  of  ferricum.  Ferrosum  in  this  state  always 
partially  preserves  its  hardness  and  power  of  returning 
to  its  original  form,  as  I  have  already  described.  The 
variety  found  in  the  irons  of  commerce  depends  on  the 
number  of  mixtures  possible. 

rlhe  magnetic  oxide  ores  contain  the  two  irons  in 
atomic  proportions.  These  ores  give  the  most  stable 
and  perfect  steels ;  hence  it  may  be  concluded  that 
stee  is  produced  by  the  reunion  of  two  conditions  of 
iron,  and  that  it  is  nearest  perfection  when  it  holds  the 
two  irons  in  a  closer  relation  than  that  which  exists  in 
the  ores.  It  is  not  necessary  to  consider  steel  as  a  new 
state,  for  magnetic  oxide  is  formed  merely  of  a  combi¬ 
nation  of  two  oxides. 

The  correctness  of  this  definition  of  steel  may  be 
proved  by  a  very  easy  experiment :  a  mixture  of  soft  or 
blistered  iron  (ferricum)  and  white  cast-iron  (ferrosum) 
operated  on  before  or  after  fusion,  alwa}rs  gives  when  in 
right  proportions  a  more  or  less  perfect  steel  recognisable 
by  tempering. 


It  must,  moreover,  be  observed  that  magnetic  oxide  of 
iron  and  magnetic  pyrites  possess,  like  tempered  steel, 
permanent  magnetism.  Ihis  property,  common  to  both 
natural  and  artificial  loadstones,  independent  of  the 
state  of  oxide,  of  sulphide,  or  of  carbide,  must  then  result 
from  the  simultaneous  presence  of  two  allotropic  con¬ 
ditions  of  iron,  which  is  the  only  constitutive  element 
common  to  these  very  different  bodies. 

The  two  allotropic  conditions  of  iron,  proceeding  from 
the  two  oxides,  are  then  present  in  metallurgy,  with  a 
similar  system  of  variations;  but  they  are  rendered  dis¬ 
tinct  by  a  certain  number  of  properties.  Besides  which, 
they  may  go  through  most  of  the  metallurgic  reductions 
and  transformations,  without  losing  their  original  charac¬ 
teristics,  or  being  confounded  one  with  another.  These 
phenomena  present  the  most  complete  analogy  with  the 
well-known  properties  of  the  two  tartaric  acids,  distin¬ 
guished  by  the  direction  in  which  they  deviate  from  the 
plane  of  polarisation. 

The  study  of  the  calorific  capacities  of  various  pro  ¬ 
ducts  furnishes  results  which  prove,  between  crystalline 
cast-iron  and  certain  malleable  irons,  numerical  differ¬ 
ences  too  important  to  be  explained  by  the  presence  of 
foreign  bodies.  I  hope  that  the  examination  of  these 
calorific  capabilities,  together  with  a  very  simple  mode  of 
assay,  may  furnish  a  practical  process  for  determining 
the  nature  and  origin  of  the  irons  contained  in  all  the 
products ;  their  use  and  value  may  thus  be  ascertained. 
It  is,  moreover,  very  desirable  that  there  should  be  a 
process  for  testing  the  qualities  to  prevent  not  only  in¬ 
tentional  fraud,  but  also  those  mistakes  which  may  be 
committed  in  the  present  state  of  metallurgy. 

Verifications  of  the  new  principles  which  I  have  laid 
down  are  to  be  found  in  the  explanation  of  even  the 
most  obscure  phenomena ;  a  series  of  verifications  which 
I  will  succinctly  indicate,  after  having  made  known  the 
laws  regulating  the  action  of  heat  and  of  reagents  in 
the  metallurgy  of  iron. 
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Lecture  6. 

Uric  acid — Its  excretion  throughout  the  animal  kingdom  — 
History  of  its  chemical  examination— Its  undecomposi- 
hility  save  by  oxidation — Classification  of  uric  acid  products 
into  an-ureides ,  mon-ureides,  and  di-ureides — Also  into 
carbonic ,  oxalic ,  and  mesoxalic  compounds  —  Oxidation  of 
mesoxalic  into  oxalic ,  and  of  oxalic  into  carbonic  acid — 
Ureides  formed  by  an  elimination  of  either  one  or  two 
atoms  of  water — Table  of  uric  acid  products — Additional 
intermediate  and  amidated  bodies — Oxalic  mon-ureides  and 
di-ureides — Mesoxalic  mon-ureides  associated ivith  barbituric 
acid — Mesoxalic  di-ureides,  including  hypoxanthine ,  xan¬ 
thine ,  and  uric  acid — Their  mutual  convertibility — Rela¬ 
tionship  of  xanthine  to  guanine — The  pseudo-uric  and 
uroxanic  acids — Uric  acid  viewed  simply  as  a  compound 
of  carbonic  oxide  and  urea — Tissue  metamorphosis  affected 
by  alterative  medicines — Activity  of  loosely  combined 
oxygen — Nitric  oxide  as  a  carrier  of  active  oxygen  — Com¬ 
parison  between  nitric  oxide  and  iodine  as  oxygenants — 
Uesemblances  and  differences  between  iodine  and  chlorine 

_ Free  chlorine  more  active  than  iodine ,  and  free  iodine 

more  mobile  than  chlorine— Alterative  action  of  iodine 
dependent  on  its  chemical  mobility — Similar  characters 
of  arsenic,  mercury,  Sjc. — Effect  of  alkalies  on  tissue- 
oxidation —  Conclusion. 
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Op  all  the  incompletely  oxidised  products  of  tissue-meta¬ 
morphosis,  uric  acid  is,  I  suppose,  the  most  important, 
whether  regarded  from  a  physiological  and  pathological, 
or  from  a  purely  chemical  point  of  view.  In  combination, 
chiefly  with  ammonia,  it  forms  the  principal  urinary  con¬ 
stituent  voided  by  insects,  land  reptiles,  and  birds. 
Normally,  it  occurs  but  in  small  proportion  in  the  urine 
of  man,  while  it  is  found  in  yet  smaller  proportion  in  that 
of  carnivorous,  and  can  scarcely  be  said  to  exist— if, 
indeed,  it  does  habitually  exist — in  that  of  herbiverous  and 
omniverous  quadrupeds.  According  to  various  autho¬ 
rities,  it  is  to  be  found  constantly  in  the  juices  of  the  human 
spleen,  liver,  lungs,  and  brain.  The  merest  traces  of  it 
are  also  met  with  normally  in  blood,  but  its  proportion 
therein  under  certain  forms  of  disease,  such  as  albuminuria, 
and  more  especially  in  gout,  becomes  very  appreciable. 
In  certain  cases  of  gout,  indeed,  all  the  fluids  of  the  body 
are  more  or  less  saturated  with  uric  acid,  and  some  of 
them  even  supersaturated,  so  as  to  deposit  those  well- 
known  concretions  of  urate  of  sodium,  commonly  called 
chalkstones.  I  need  scarcely  refer  also  to  the  frequent 
excess  of  uric  acid  discharged  from  the  human  kidneys, 
under  greater  or  less  derangements  of  bodily  health,  and 
to  its  deposition  in  the  form  of  urinary  sediment,  gravel, 
or  calculus.  As  shown  by  its  formula,  C5N4H403,  uric 
acid  consists  of  only  sixteen  elementary  atoms,  and  is  con¬ 
sequently,  as  regards  its  ultimate  composition,  a  far  more 
simple  body  than  many  of  those  we  have  previously  con¬ 
sidered.  Nevertheless,  the  problem  of  its  intimate  consti¬ 
tution  for  a  long  time  baffled  all  attempts  at  solution,  and 
cannot,  even  at  the  present  day,  be  considered  as  quite 
satisfactorily  unravelled. 

Uric  acid  was  discovered  in  1776  by  the  renowned 
Swedish  chemist,  Scheele  ;  but  it  was  first  submitted  to 
a  minute  investigation  by  Liebig  and  Wohler,  whose 
efforts  resulted  in  the  production  and  identification 
among  other  new  bodies  of  alloxantine,  alloxanic  acid, 
dialuric  acid,  uramile,  mesoxalic  acid,  allantoine,  myco- 
melic  acid,  parabanic  acid,  &c.,  and  whose  admirable 
work,  published  in  1838,  forms  the  broad  and  sound 
basis  of  all  our  subsequent  knowledge.  These  chemists 
had  been  preceded  by  Brugnatelli  and  Prout,— the 
discoverers  of  alloxan  and  murexide  respectivel3r — and 
were  succeeded  more  particularly  by  Schlieper,  Pelouze, 
Pritzsche,  Gregory,  and  Hlasiwetz.  To  the  number  of 
bodies  already  described,  Schlieper  added  the  leucoturic, 
allituric,  dilituric,  hydantoic,  hydurilic,  and  allanturic  or 
lantanuric  acids, — the  last  also  discovered  by  Pelouze.  In 
1853,  Gerhardt,  in  his  celebrated  “  Traite  de  Chemie,” 
gave  a  very  complete  account  of  the  then  known  uric  acid 
products,  and,  by  dividing  them  into  two  well-defined 
natural  groups,  simplified  very  greatly  the  knowledge  of 
their  origins  and  metamorphoses.  Among  subsequent 
workers,  Baeyer  has  increased  the  list  of  compounds  by  his 
discovery  of  pseudo-uric  acid,  hydantoine,  violantine,  and 
the  violuric  and  barbituric  acids,  the  last-named  being  a 
body  of  very  great  interest,  and  has  also  thrown  consider¬ 
able  light  upon  the  nature  of  the  compounds  previously 
discovered  by  Schlieper.  Moreover,  adopting  Gerhardt’s 
classification  as  a  basis,  and  viewing  both  old  and  new 
products  from  the  extreme  height  of  modern  doctrine,  he 
has  published  by  far  the  most  complete  and  connected 
account  of  the  uric  acid  group  of  compounds  which  has 
hitherto  been  given  to  the  world.  The  scheme  which  I 
am  about  to  bring  under  your  notice,  and  which  is,  I  think 
I  may  say,  even  more  comprehensive,  does  not  differ  greatly 
from  that  of  Baeyer  in  general  conception,  and  is  indebted 
very  largely  to  him  for  its  elaboration.  I  propose,  how¬ 
ever,  to  differ  from  him  in  disregarding  altogether  the 
molecular  arrangement  of  the  different  compounds,  pre¬ 
ferring  to  limit  myself  in  this,  as  in  previous  lectures, 
simply  to  questions  of  origin  and  relationship. 

I  have  already  told  you  that  the  great  majority  of  com¬ 
plex  organic  bodies  are  built  up  of  the  residues  of  compara¬ 


tively  simple  molecules  ;  that  hippuric  acid,  for  instance, 
is  constituted  of  the  residues  of  benzoic  acid  and  glycocine, 
while  tyrosine  is  constituted  of  the  residues  of  salicic  acid 
and  ethylamine, — the  glycocine  and  ethylamine  themselves 
containing  residues  of  ammonia  and  of  glycolic  acid  and 
alcohol  respectively.  Now,  uric  acid  is  evidently  built  up 
in  a  similar  manner,  and  contains  the  residues  of  several 
constituent  molecules.  But  a  hitherto  insuperable  diffi¬ 
culty  in  determining  its  exact  mode  of  construction  arises 
from  the  circumstance  of  its  never  having  been  decom¬ 
posed  into  the  actual  molecules  of  which  its  constituent 
residues  are  the  representatives,  but  only  into  the  oxidised, 
or,  rather,  dehydrogenised,  products  of  these  molecules. 
Add  to  uric  acid  an  atom  of  oxygen,  so  as  to  burn  off  two 
of  its  atoms  of  hydrogen,  and  it  breaks  up  with  the  greatest 
ease,  though  without  this  additional  oxygen  it  has  hitherto 
proved  undecomposible.  You  will  observe  from  its 
formula,  C3N4H403,  that  uric  acid  contains  five  atoms  of 
carbon  and  four  atoms  of  nitrogen,  while  urea,  CN2H40, 
contains  only  one  atom  of  carbon  and  two  atoms  of  nitrogen . 
Accordingly,  we  find  that  when  dehydrogenised  uric 
acid  undergoes  complete  decomposition  by  an  absorption 
of  water,  it  breaks  up  into  two  molecules  of  urea  (con¬ 
taining  C2N4)  and  one  molecule  of  a  non-nitrogenous 
3 -carbon  acid.  Whether,  however,  the  residues  of  these 
two  molecules  of  urea,  obtainable  by  the  oxidation  or 
dehydrogenation  of  uric  acid,  pre-exist  in  uric  acid,  the 
3 -carbon  acid  alone  being  the  dehydrogenised  product,  or 
whether  the  residue  of  the  resulting  3 -carbon  acid  pre¬ 
exists  in  uric  acid,  the  two  atoms  of  urea  being  produced 
by  dehydrogenation,  there  is  no  evidence  to  show.  The 
great  stability  of  uric  acid  under  treatment  with  even 
strong  acids  and  alkalies  is  certainly  opposed  to  its  con¬ 
taining  pre-formed  residues  of  urea,  since  in  all  undoubtedly 
so  constituted  bodies  the  residues  of  urea  are  removeable 
or  decomposible  with  the  greatest  facility.  On  the  other 
hand,  the  assumption  of  pre-existent  urea-residues  in  uric 
acid  very  greatly  facilitates  our  conception  of  its  decom¬ 
positions,  and,  receiving  the  general  consent  of  chemists, 
may,  I  think,  be  provisionally  admitted  by  us  on  the  pre¬ 
sent  occasion.  Be  this  as  it  may,  -when  uric  acid  is  sub¬ 
jected  to  an  oxidising  agent  in  presence  of  water,  it  gives 
up  two  of  its  atoms  of  hydrogen  to  the  oxidising  agent, 
while  the  dehydrogenised  product  reacts  with  water  to 
form  mesoxalic  acid  and  urea.  Employing  chlorine  as  the 
oxidising  agent,  we  have  the  following  reaction  : — 

Uric  acid.  Water.  Chlorine.  Mesoxalic.  Urea.  Chlorbydric. 

C5N4H403  +  4H20  +  Cl2  =  C3H205  +  zCN3H40  +  2HC1; 

or,  supposing  the  reaction  with  water  to  take  place  after 
the  removal  of  the  hydrogen  by  chlorine, — 

Dehyd-uric?  Water.  Mesoxalic.  Urea. 

c5n4h2o3  +  4h2o  =  c3h2o5  +  2CN2H40. 

In  the  above  equations  I  have  represented  both  atoms  of 
urea  to  be  simultaneously  separated  from  the  mesoxalic 
acid  ;  but  in  reality  their  separation  is  usually  effected  at 
two  successive  stages,  thus  :  — 

Dehyd-uric?  Water.  Alloxan.  Urea. 

C5N4H204  +  2H20  =  c4n2h2o4  +  CN3H40. 

Alloxan.  Water.  Mesoxalic.  Urea. 

C4N2H204  +  aH20  =  C3H206  +  CN2H40. 

We  have,  you  perceive,  three  mesoxalic  compounds, 
first  the  non-nitrogenous  acid,  then  the  compound  of  the 
acid  with  one  atom  of  urea  minus  2H20,  and  lastly,  the 
compound  of  the  acid  with  twro  atoms  of  urea  minus  4H20, 
thus : — 

Mesoxalic.  Alloxan.  Dehyd-uric  ? 

c3h2o5  c4n2ii2o4  C3N2H203 

Now,  by  hydrogenising  mesoxalic  acid,  we  obtain  tar- 
tronic  acid,  C3H405,  and  by  hydrogenising  alloxan  we 
obtain  dialuric  acid,  C4N2H404,  which  two  bodies  accord- 
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ingly  bear  to  uric  acid  the  same  relation  that  mesoxalic 
acid  and  alloxan  bear  to  dehyd-uric  acid,  thus 

Tiirtronic.  Dialuric.  Uric  Acid. 

C3H405  C4N2  H404  C,N2H203 ; 

aud,  just  as  our  hypothetical  dehyd-uric  acid  yields 
mesoxalic  acid  and  alloxan,  so  should  actual  uric  acid 
yield  tartronic  acid  and  dialuric  acid. 

In  reality,  however,  these  bodies  have  not  been  obtained 
by  the  mere  breaking  up  of  uric  acid,  but  only  by  rehydro- 
genising  the  mesoxalic  acid  and  alloxan  which  result  from 
the  breaking  up  of  dehydrogenised  uric  acid.  Despite, 
however,  this  flaw  in  the  demonstration,  we  may  pro¬ 
visionally,  as  I  have  said,  regard  the  dialuric  and  uric 
acids  as  tartron-ureide  and  tartron-diureide  respectively. 

The  several  bodies  I  have  just  mentioned  are  typical  of 
three  well-defined  classes  of  compounds,  to  one  or  other 
of  which  the  immense  number  of  uric  acid  products  are, 
with  but  very  few  exceptions,  assignable.  We  have  first 
the  class  of  simple  non-nitrogenous  acids,  or  an-ureides, 
like  the  tartronic  and  mesoxalic  acids.  Then  we  have  the 
class  of  bodies  containing  a  residue  of  the  acid  plus  one 
residue  of  urea,  or  the  mon-ureides,  such  as  dialuric  acid 
and  alloxan  ;  and  lastly,  we  have  the  class  of  bodies  con¬ 
taining  a  residue  of  the  acidjy?«s  two  residues  of  urea,  or 
the  di-ureides,  such  as  uric  acid  itself.  Confining  our 
present  attention  to  the  an-ureides,  let  us  consider  briefly 
their  derivation  and  mutual  relationship.  Mesoxalic  acid, 
then,  the  most  complex  non-nitrogenous  product  obtain¬ 
able  directly  from  uric  acid,  constitutes  the  third  term  in 
the  following  series  : — • 

An-ureides. 

CII203  Carbonic. 

C2H204  Oxalic. 

C3H205  Mesoxalic. 

Oxalic  acid,  you  observe,  differs  in  composition  from  car¬ 
bonic  acid  by  one  atom  of  carbonic  oxide,  CO,  in  excess  ; 
while  mesoxalic  acid  differs  in  composition  from  oxalic 
acid  by  a  further  atom  of  carbonic  oxide,  CO,  in  excess. 
Now,  when  mesoxalic  acid  is  acted  upon  by  nascent 
oxygen,  O,  its  excess  of  carbonic  oxide,  CO,  is  removed 
in  the  form  of  carb-anhydride,  C02,  so  as  to  leave  oxalic 
acid,  thus  : — - 

Mesoxalic.  Oxygen.  Carb-anhvd.  Oxalic. 

C3H205  +  0  =  002*+  c2h2o4. 

Hence  when  uric  acid  is  subjected  to  a  more  active  oxida¬ 
tion  than  suffices  to  produce  mesoxalic  acid,  we  obtain 
oxalic  acid,  which  may  occur  in  its  simple  an-ureide  state, 
or  congregated  with  one  atom  of  urea  to  form  a  mon-ureide 
such  as  parabanic  acid,  or  congregated  with  two  atoms  of 
urea  to  form  a  diureide,  such  as  mycomelic  acid,  a  body 
having  exactly  the  same  relation  to  oxalic  acid  that  uric 
has  to  mesoxalic  acid. 

Now,  just  as  we  can  convert  mesoxalic  into  oxalic  acid 
by  burning  off  its  excess  of  carbonic  oxide,  so  may  we 
convert  oxalic  acid  itself  into  carbonic  acid  by  a  precisely 
similar  oxidation,  thus  : — 

Oxalic.  Oxygen.  Carb-anhyd.  Carbonic. 

c2h,o4  +  o  =  co2  +  ch2o3. 

The  rapidity  with  which  the  oxidation  of  oxalic  acid  can 
take  place  is  easily  capable  of  experimental  illustration.  In 
this  tall  beaker,  for  instance,  I  will  place  some  ordinary  black 
oxide  or  peroxide  of  manganese  Mn02,  a  compound  which 
readily  parts  writh  one  of  its  two  atoms  of  oxygen  to  become 
converted  into  protoxide  of  manganese  MnO  ;  while  in  the 
flask  I  will  place  an  ounce  or  so  of  commercial  oxalic  acid. 
Now,  upon  drenching  the  acid  with  hot  water  and  pour¬ 
ing  the  mixture  of  solution  and  crystals  upon  the  oxide 
of  manganese,  we  get,  you  perceive,  a  most  rapid  oxida¬ 
tion  of  the  oxalic  acid,  accompanied  by  a  violent  efferves¬ 
cence  of  carb-anhydride  which  we  shall  be  able  to  recog¬ 
nise  in  a  minute  or  two  by  its  high  specific  gravity  and 
by  its  power  of  extinguishing  flame  and  of  rendering  lime- 
water  turbid.  The  effervescence  is  at  first  so  great  as  to 
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be  almost  unmanageable,  and  a  very  slight  agitation  would 
cause  the  liquid  contents  to  froth  over  the  beaker,  but  now 
that  the  action  is  a  little  moderated  I  may  prove  to  you 
the  nature  of  the  gas  evolved  by  pouring  some  of  it  on  to 
a  lighted  taper,  which  you  see  is  immediately  extinguished, 
and  by  pouring  some  more  of  it  on  this  clear  lime-water, 
which  by  agitation  therewith  is  immediately  converted 
into  an  opaque  mixture  of  chalk  and  water.  Accordingly, 
when  uric  acid  is  subjected  to  a  more  powerful  oxidation 
than  suffices  to  produce  oxalic  acid,  we  obtain  carbonic 
acid,  which  like  the  oxalic  and  mesoxalic  acids  is  also 
capable  of  colligation  with  urea.  No  ureide  of  carbonic 
acid,  indeed,  has  yet  been  obtained  directly  from  uric  acid, 
the  active  treatment  which  effects  the  complete  oxidation 
of  the  uric  acid  effecting  also  a  separation  from  one 
another  of  the  resulting  carbonic  acid  and  urea,  which, 
however,  may  be  obtained  in  combination  by  other  means. 
Allophanic  acid,  for  instance,  is  a  well  knowh  artificial 
mon-ureide  of  carbonic  acid,  but  so  far  as  I  am  aware  no 
di-ureide  of  the  acid  has  been  hitherto  produced  by  any 
process  whatsoever. 

The  mon-ureide  of  mesoxalic  acid,  of  which  I  have 
already  spoken — namely,  alloxan,  is  formed  from  mesoxa- 
late  of  urea  by  an  elimination  of  two  atoms  of  water ;  but 
there  is  another  ureide — namely,  alloxanic  acid,  which 
differs  from  the  original  salt  by  the  loss  of  only  one  atom 
of  water.  Similarly  oxalic  acid  forms  two  mon-ureides — 
namely,  parabanic  acid  or  paraban  analogous  to  alloxan, 
and  ox al uric  analogous  to  alloxanic  acid.  Carbonic  acid, 
however,  forms  but  a  single  ureide,  which  is  produced  by 
the  elimination  of  only  one  atom  of  water,  and  accord¬ 
ingly  belongs  to  the  same  series  as  the  oxaluric  and  allox¬ 
anic  acids,  thus : — 

Acids.  Ureides. 


C  H20s  Carbonic  f  C2N2H4°3  Allophanic. 


c2h2o4 


Oxalic 


{ 

{ 


>> 


>> 


C3H205  Mesoxalic 


C3N2H404  Oxaluric. 

C3N2H203  Paraban. 

(  C4N2H405  Alloxanic. 

(  C4N2H204  Alloxan. 

Similarly  among  the  di-ureides,  some  are  formed  from 
their  corresponding  mon-ureides  by  an  elimination  of  one 
atom,  and  others  by  an  elimination  of  two  atoms  of  water. 

Now,  mesoxalic  acid  is  convertible  by  deoxidation  or 
hydrogenation  into  tartronic  acid,  as  I  have  already 
observed  ;  and  by  pushing  the  deoxidation  a  stage  further 
we  obtain  malonic  acid,  both  of  them  capable  of  forming 
mon-ureides  and  di-ureides ;  and  in  a  similar  manner  the 
oxalic  and  carbonic  acids  furnish  a  variety  of  similarly 
behaving  deoxidation  products.  When  we  consider,  then, 
the  total  number  of  carbonic  or  i -carbon,  of  oxalic  or 
2-carbon,  and  of  mesoxalic  or  3-corbon,  hydrogenised 
products;  and  that  the  majority  of  ihese  products,  like 
their  original  acids,  are  capable  of  forming  mon-ureides 
by  an  elimination  of  one  atom,  and  other  mon-ureides  by 
an  elimination  of  two  atoms  of  water  ;  and,  further,  that 
many  of  these  mon-ureides  are  capable  of  forming  di-ureides 
by  a  further  elimination  of  one  atom  and  other  di-uieides 
by  a  further  elimination  of  two  atoms  of  water,  we  are  no 
longer  surprised  at  the  great  number  and  variety  of  known 
compounds  belonging  to  the  uric  acid  group,  and  shall 
not  be  surprised  at  the  dis  overy  of  very  many  more. 
The  most  important  of  those  already  known  are  in¬ 
cluded  in  the  following  table.  It  is  divided  perpendicu¬ 
larly  into  three  columns  of  an-ureides,  mon-ureides,  and 
di-ureides  ;  and  perpendicularly  into  three  layers  ot 
carbonic,  oxalic,  and  mesoxalic  products.  rlhe  com¬ 
pounds  connected  by  means  of  dotted  lines  differ  in  com¬ 
position  from  one  another  by  an  excess  or  deficit  ot  one 
atom  of  urea  minus  one  atom  of  water  ;  while  those 
standing  on  the  same  level  in  the  adjoining  columns  and 
unconnected  by  dotted  lines,  differ  Irom  one  another  by 
an  excess  or  deficit  of  one  atom  of  urea  minus  two  atoms 
of  water. 
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An-ureides. 

Mon-ureides. 

Di-ureides. 

CII40 

Methylic . 

. c,n,h6o 

Methyl-urea 

ch2o3 

Carbonic . 

. c2n2h403 

Allophanic 

c2ii40, 

c2h4o3 

c2h404 

CM 

c2h2o4 

•••*** 

•••**'  • 

Acetic .  . 

Glycolic .  . 

Glyoxylic . 

Glyoxalic . . 

Oxalic . 

...c3n,h6o2 
. ^...c3n2h6o3 

c3n2h4o2 

. c3n2h403 

. c3n2h4o4 

c3n2h2o3 

Acet-urea 

Hydantoic 
» > 

Hydantoine . ‘  " 

Allanturic 

Oxaluric 

Parabanic 

.....  C4N4Hf)02 

c4n4h6o3 

c4n4h4o2 

99 

Glycoluril 

Allantoine 

99 

Mycomelic 

99 

99 

CM 

C3H4Og 

V) 

Malonic 

Tartronic 

»» 

W3 

c4n2h4o4 

c4n2h4o5 

») 

Barbituric 

Dialuric . 

Alloxanic  . 

cXh4o 

c5n4h402 

c5n4h4o3 

. c*n4h604 

Hypoxanthine 

Xanthine 

IJric  acid 

Pseudo-uric 

c3h205 

Mesoxalic 

c4n2h2o4 

Alloxan 

Even  this  table,  however,  is  far  from  being  complete. 
Thus,  I  have  introduced  only  one  alcoholic  urea  as  a  type 
— namely,  the  methylic,  excluding  its  homologues.  I  have 
also  omitted  uroxanic  acid  and  several  amidated  and  nitro¬ 
compounds,  to  which  I  shall  presently  refer.  Moreover, 
between  some  of  the  consecutive  mon-ureides  shown  in  the 
table  there  exist  certain  diameric  bodies  formed  by  the 
union  of  the  two  consecutive  mon-ureides  with  elimination 
of  water.  Thus,  allituric  acid  is  a  diamerone  of  hydan- 
toine  and  allanturic  acid,  while  leucoturic  acid  is  a  dia¬ 
merone  of  allanturic  acid  and  oxaluric  or  parabanic  acid, 
thus : — 

Allituric.  Water.  Hydantoine.  Allanturic. 

C6N4H604  +  H20  =  C3N2H402  +  C3N2H403. 

Leucoturic.  Water.  Allanturic.  Parabanic. 

c6n4h4o5  +  h2o  =  c3n2h4o3  +  c3n2h2o3. 

In  a  precisely  similar  manner,  among  mesoxalic  com¬ 
pounds  wre  have  hydurilic  acid,  a  diamerone  of  barbituric 
acid  and  dialuric  acid  ;  while  alloxantine  is  a  diamerone  of 
dialuric  acid,  and  alloxanic  acid  or  alloxan,  thus  : — 
Hydurilic.  Water.  Barbituric.  Dialuric. 

C8N4H606  +  h2o  =  c4n2h4o3  +  c4n2h4o4. 

Alloxantine.  Water.  Dialuric.  Alloxan. 

c8n4h4o:  +  h2o  =  c4n2h4o4  +  c4n2h2o4. 

Of  the  many  bodies  above  formulated,  only  a  few  call 
for  any  special  remark.  Hydantoic  acid  is  also  known  as 
glycoluric  acid,  which  is,  perhaps,  a  better  name  for  it. 
Again,  the  body  here  called  allanturic  acid  is  probably 
identical  with  the  lantanuric  acid  of  Pelouze,  and  also  with 
difluan.  Oxaluric  acid  is  interesting  from  the  alleged  occur¬ 
rence  of  its  calcium  salt  in  human  urine,  in  the  form  of  the 
dumb-bell  crystals  so  often  associated  with  the  octahedral 
crystals  of  oxalate.  That  these  dumb-bells  may  consist  of 
oxalurate  of  calcium,  as  suggested  by  their  discoverer, 
Golding  Bird,  is  not  indeed  improbable  ;  but  the  evidence 
that  they  really  are  so  constituted  is  anything  but  satis¬ 
factory.  The  relations  of  allanturic  and  oxaluric  acids  to 
another  uric  acid  product  known  as  oxaluramide  are  obvi¬ 
ously  those  of  hydrogen  and  water  to  ammonia,  as  illus¬ 
trated  in  the  case  of  so  many  other  compounds,  thus  :  — 

II.  H  Hydrogen  C3N2H3II03  Allanturic. 

H.HO  Water  C3N2H3(H0)03  Oxaluric. 

H.KoN  Ammonia  C3N2H3(H2N)03  Oxaluramide. 

Allantoine,  as  shown  by  the  fine  specimen  lent  me  by 
Messrs.  Hopkins  and  Williams,  is  a  beautiful  crystalline 
body  existing  in  the  allantoic  fluid  of  the  foetal  and  in  the  urine 
of  the  sucking  calf.  It  has  also  been  noticed  by  Frerichs 
and  Stadeler  in  the  urine  of  two  dogs,  upon  whose  lungs 
they  had  been  experimenting,  and  is  very  easily  procurable 
from  uric  acid  by  oxidation  with  peroxide  of  lead.  By 
deoxidation,  it  yields  glycoluril  (Rheineck). 


Mycomelic  acid  may  be  obtained  among  other  processes 
by  treating  uric  acid  with  water  under  pressure,  thus  : — 


Uric  acid.  Mycomelic  acid.  Carbonic  oxide 

c5n4h4o3  =  o4n4h4o2  +  CO. 

As  I  have  before  observed,  it  stands  to  paraban  in 
exactly  the  same  relation  that  uric  acid  stands  to  alloxan. 
From  the  observations  of  Hlasiwetz  it  seems  probable 
that  some  supposed  urate  of  ammonia  deposits  occurring 
in  urine  really  consist  of  mycomelic  acid,  which  similarly 
evolves  ammonia  when  treated  with  alkalies,  and  yields 
murexide  when  evaporated  with  nitric  acid. 

Of  mesoxalic  mon-ureides,  alloxan  and  barbituric  acid 
seem  to  be  the  most  important.  Alloxan,  the  first  dis¬ 
covered  product  of  the  artificial  oxidation  of  uric  acid,  has 
recently  been  recognised  by  Liebig  as  a  pre-formed  con¬ 
stituent  of  urine.  By  treatment  with  bromine,  it  yields 
bibromobarbituric  acid,  which  is  successively  convertible 
by  hydrogenation  into  the  bromobarbituric  and  barbituric 
acids,  which  last  serves  as  a  sort  of  nucleus  in  the  follow¬ 
ing  series  of  compounds  : — 


Mesoxalic  Mon-ureides.' 


C4N2H2(H0)203 

C4N2H2Br203 

C4N2H403 

C4N2H3Br03 

C4NoH3(H0)03 

c4n2h3(H2n)63 

C4N2H3(H2NS03)03 

C4NaH3(N0)03 

C4N2H3(N02)0s 

C8N4H6(N203)d6 


Alloxanic. 

Bibromobarbituric. 

Barbituric. 

Bromobarbituric. 

Dialuric. 

Uramile. 

Thionuric. 

Yioluric. 

Dilituric. 

Yiolantine. 


The  last  compound  on  the  list — namely,  violantine — 
seems  to  be  not  a  diamerone  or  residuary,  but  a  completed 
compound  of  the  violuric  and  dilituric  acids.  It  is 
observable  that  the  mutual  relationship  of  barbituric  acid, 
dialuric  acid,  and  uramile  in  this  sub-group  is  strictly 
parallel  to  that  of  allanturic  acid,  oxaluric  acid,  and  oxal¬ 
uramide  in  the  preceding  one.  Moreover,  the  malonic  and 
barbituric  acids  are  homologous  with  the  oxalic  and  para¬ 
banic  acids  respectively,  or  the  most  oxidised  of  known 
2 -carbon  uric  acid  products  are  homologically  the  repre¬ 
sentatives  of  the  least  oxidised  3 -carbon  products,  thus  — 


C2H204  Oxalic  C3N2H203  Parabanic 

C3H404  Malonic  C4N2H403  Barbituric, 

although  from  another  point  of  view  they  correspond  more 
nearly  with  mesoxalic  acid  and  alloxan,  as  I  have  already 
remarked. 

The  relationship  subsisting  between  the  three  mesoxal- 
diureides,  though  long  suspected  from  the  similarity  of  their 
formuhe — hypoxanthine  C3N4H40,  xanthine  C5N4H402, 
and  uric  acidC5N4H403 — has  but  very  recently  received  an 
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experimental  demonstration  at  the  hands  of  Strecker  and 
Rheineck.  With  the  first  of  these  bodies,  or  hypoxanthine, 
originally  found  by  Scheerer  in  human  and  bo-vine  splenic 
juices,  the  sarcine,  subsequently  discovered  by  Strecker  in 
juice  of  flesh,  and  thought  to  be  a  distinct  base,  has  since 
proved  to  be  identical.  From  the  results  of  Scheerer, 
Strecker,  Gorup-Besanez,  and  others,  it  appears  that 
hypoxanthine  exists  to  a  very  appreciable  extent  in  most 
glandular  juices  and  in  muscular  tissue,  particularly  of 
the  heart,  while  it  has  also  been  recognised  in  brain  sub¬ 
stance  and  in  the  blood  and  urine.  It  occurs  as  a  white 
crystalline  powder,  insoluble  in  cold  and  sparingly  soluble 
in  hot  water.  By  oxidation  with  nitric  acid,  it  yields 
xanthine,  and  hence  gives  the  characteristic  nitric  acid  re¬ 
daction  of  xanthine,  which  compound  has  also  been  detected 
in  blood  and  in  most  animal  juices.  Under  the  name  of 
xanthic  oxide,  it  was  discovered  in  1819  by  the  elder 
Marcet  in  a  variety  of  urinary  calculus,  which  subsequent 
experience  has  proved  to  be  very  rare.  It  has  been  met 
with  more  frequently,  indeed,  though  still  very  seldom, 
as  an  amorphous  urinary  deposit,  and  in  one  case  recorded 
by  Bence  Jones  it  occuried  in  lozenge-shaped  crystals. 
Its  habitual  presence,  however,  in  small  quantity  as  a 
dissolved  constituent  of  urine  seems  now  to  be  very  well 
established.  Xanthine,  moreover,  is  not  only  known  as  a 
urinary,  but  also  as  an  intestinal  concretion,  for  Gobel  has 
met  with  it  as  the  chief  constituent  of  certain  oriental 
bezoar  stones  obtained  from  ruminating  animals.  I  have 
already  referred  to  Strecker’s  artificial  production  of 
xanthine  by  the  oxidation  of  hypoxanthine  or  sarcine  with 
nitric  acid.  Conversely,  Strecker  and  Rheineck  have  very 
recently  shown  that  uric  acid  by  deoxidation  with  sodium- 
amalgam  yields  a  mixture  of  xanthine  and  hypoxanthine, 
the  latter  in  greatest  proportion,  so  that  the  actual  rela¬ 
tionship  of  these  three  bodies  is  now  placed  beyond  all 
question.  Hitherto,  hypoxanthine  and  xanthine,  having 
been  obtained  in  small  quantities  only,  have  not  been 
subjected  to  any  detailed  examination.  It  can  scarcely 
be  doubted,  however,  that  xanthine  is  a  mon-ureide  of 
barbituric  and  a  di-ureide  of  malonic  acid,  in  the  same 
sense  that  uric  acid  is  a  mon-ureide  of  dialuric  and 
a  di-ureide  of  tartronic  acid.  We  may  hope,  indeed,  to 
have  these  relations  very  soon  established  by'  experi¬ 
ment  ;  for  even  if  it  should  not  prove  possible  to  prepare 
xanthine  advantageously  from  uric  acid,  still  the  fact  of 
its  close  relationship  therewith  would  lead  us  to  expect 
its  more  abundant  existence  than  has  been  hitherto 
imagined ;  particularly,  for  instance,  in  the  excreta  of 
those  animals  whose  normal  mode  of  tissue  waste  results 
in  the  production  of  uric  acid  rather  than  urea.  This 
expectation  is  strengthened  by  the  extraction  from  that 
valuable  dried  excrement  of  sea-fowl  known  as  guano  of 
a  feeble  base  called  guanine,  which  bears  to  xanthine  the 
same  often-referred-to  relation  that  ammonia  bears  to 
water,  as  shown  in  the  following  series  of  formulae  :  — 
C5N4H40.  .  .  Hypoxanthine. 

C3N4II3(N0)0  .  .  Xanthine. 

C5N4H3(H2N)0  .  .  Guanine. 

C5N4H2(U0)20  .  .  Uric  acid. 

J ust,  in  fact,  as  uric  acid,  and  doubtless  xanthine,  yields 
by  oxidation  parabanic  acid  and  urea,  so  does  guanine 
yield  by  oxidation  parabanic  acid  and  amido-urea  or 
guanidine,*  thus  : — 


*  By  the  oxidation  of  kreatine,  which  has  been  already  described 
as  a  polymerone  of  glycolic  acid,  methylamine,  and  urea,  its  glycolic 
residue  is  converted  into  oxalic  acid,  while  its  methylamine  and  urea 
residues  are  left  in  combination  to  form  methylamido-urea  or  methyl- 
uramine,  a  compound  homologous  with  amido-urea  or  guanidine, 
thus : — 

CN3H3(HO)  ....  Urea. 

CNaHsfHsN)  ....  Guanidine. 

CNaHaCCHaHN)  .  .  .  Methylui  amine. 

Again,  biuret  C2N8H5O2,  or  CaNallsCFGNXJa,  may  be  regarded  as 
carbo-guanidinic  acid,  justasallophanCaNaEUOa  or  0sN2H.3(H0)02 
is  regarded  as  carb-ureic  acid. 


Xanthine.  Parabanic. 

C5N4H3(H0)0  4  H20  +  03  =  C3N.2H203  + 

Urea. 

CN2H3(HO)  +  co2  ? 

Guanine.  Parabanic. 

C5N4H3(H3N)0  +  h,o  +  03  =  C3N2H203  + 

Guanidine. 

CN2H3(H3N)  +  co2. 
Moreover,  xanthine  itself  occurs  in  small  quantity  as  a 
secondary'  product  of  the  above  oxidation  of  guanine,  and 
probably  might  be  obtained  in  larger  quantity  by  treating 
guanine  with  nitrous  acid,  according  to  the  general  method 
adopted  for  converting  amidated  into  hydrated  bodies, 
thus  : — 

Guanine.  Nitrous.  Xanthine. 

C5N4H3(H2N)0  +  (HO)NO  =  C5N4H3(H0)0  +  N2  +  H20  ? 

That  the  guanine  extracted  from  guano  is  a  constituent 
of  the  birds’  excrement  as  voided,  and  not  a  product  of 
decomposition,  is  rendered  probable  by  its  occurrence 
under  other  circumstances.  Thus  it  forms  the  chief 
portion  of  the  excrement  of  the  garden  spider,  has  been 
recognised  by  Scheerer  in  the  pancreas  of  the  horse,  and  is 
occasionally  met  with  in  human  urine. 

We  have  now  only  left  for  consideration  the  pseudo- 
uric  and  uroxanic  acids,  which  we  may  regard  as  terms 
in  the  following  series  : — 


H20 


c5n4ii403 

C5N4H403  4  2H20 
c.3n4h4o3  +  3H20 
C6N4H403  4  4H20 


C5N4H4  03  Uric. 

C3N4H6  04  Pseudo-uric. 

:  C3N4H8  03  Unknown. 

C3N4H10O6  Uroxanic. 

C3H403  Tartronic +  2CN2H40  Urea. 


Pseudo -uric  acid  is  a  recent  discovery  of  Baeyer’s.  It 
has  not  actually  been  produced  by  the  direct  or  indirect 
hydration  of  uric  acid,  but  only  by  the  combination  of 
cyanic  acid  vapour  with  uramile.  Just,  in  fact,  as  cyanic 
acid  converts  ammonia  into  anomalous  cyanate  of  am¬ 
monia  or  urea,  so  does  it  convert  the  residue  of  ammonia 
contained  in  uramile  into  a  residue  of  urea,  so  as  to  change 
the  amido-monureide  into  a  simple  diureide,  thus  : — 


Uramile.  Cyanic  acid. 

C4N2H8(NH2)03  +  CNHO  =  C4N2H3(CN2H30)03  =* 

Pseudo-uric. 


c4n4h6o4. 


Pseudo-uric  acid  occurs  as  a  white  crystalline  almost 
insoluble  powder.  Hitherto  it  has  not  proved  dehydrate - 
able  into  uric  acid  ;  but  by  dehydrogenisation  in  presence 
of  water  it  behaves  like  uric  acid,  breaking  up  into  alloxan 
and  urea.  The  compound  C3N4H803  is  unknown,  while 
uroxanic  acid,  C3N4H10O6,  is  known  but  very  imperfectly. 
Unlike  pseudo-uric  acid,  it  really  results  from  the  absorp¬ 
tion  of  water  by  uric  acid,  and  is  produced  in  the  form  of 
its  potassium  salt  by  boiling  uric  acid  for  a  long  time  in 
solution  of  caustic  potash.  In  the  free  state  it  occurs  as 
a  white,  glistening,  sparingly  soluble  powder.  The  absorp¬ 
tion  of  a  fourth  atom  of  water  by  uric  acid  would  pro¬ 
bably  lead,  not  to  the  formation  of  a  new  hydrate, 
but  to  the  breaking  up  of  the  uric  acid  itself,  possibly 
into  tartronic  and  urea. 

I  have  already  referred  to  upwards  of  forty  uric  acid 
products,  by  no  means  all  that  are  known,  and  I  have 
indicated  the  existence  of  many  more,  as  yet  unknown,  to 
fill  up  gaps  in  the  different  series.  Now,  when  we  reflect 
that  in  all  probability  most  of  these  compounds,  actual 
and  problematical,  do  not  stand  alone,  but  are  associated 
each  with  a  more  or  less  numerous  set  of  isomers, — that  is 
to  say,  of  bodies  having  the  same  ultimate  composition, 
but  a  different  molecular  arrangement — we  scarcely  venture 
to  contemplate  the  almost  overwhelming  intricacy  with 
which  we  are  threatened.  To  us,  as  physicians,  however, 
the  subject  is  capable  of  assuming  a  simpler  aspect.  On 
any  view  of  its  constitution,  hydrated  uric  acid  differs  in 
composition  from  two  atoms  of  urea  by  the  addition  of 
three  atoms  of  carbonic  oxide,  capable  of  oxidation  into 
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carb-anhydride,  and  by  that  oxidation  of  generating  a 
certain  amount  of  beat,  or  its  equivalent  of  motion  : — 
Water.  Uric  acid.  Oxygen. 

h2o  +  c5n4h4o3  +  03 

Carl>-anli  yd.  Urea. 

=  C303(CN2H40)2  +  o3  =  3co2  +  2cn2h4o. 

Hence,  uric  acid  must  be  considered  to  result  from  the 
incomplete  burning  and  using  of  nitrogenous  tissue, 
whereby,  instead  of  urea  and  carb-anlivdride,  urea  and  car¬ 
bonic  oxide  are  produced. 

(To  be  continued.) 


ACADEMY  OF  SCIENCES. 

October  1 6. 

M.  Boussingault  continued  his  memoir  tl  On  the  Respira¬ 
tion  of  Leaves .”  In  the  dark,  leaves  produce  carbonic 
acid,  which  mixes  with  the  surrounding  atmosphere  if  the 
parenchyma  is  not  thick  and  moist  enough  to  retain  it,  as 
is  the  case  with  some  plants.  In  former  experiments  the 
author  determined  the  amount  of  oxygen  produced  in  the 
light  by  a  given  extent  of  leaf  under  the  influence  of  car¬ 
bonic  acid,  and  he  now  gives  the  amounts  of  carbonic  acid 
emitted  in  the  dark.  It  is  seen  from  these  experiments 
that  for  an  equal  extent  of  surface  and  in  an  equal  space 
of  time  a  leaf  decomposes  much  more  carbonic  acid  in  the 
light  than  it  forms  in  the  dark.  Eighteen  experiments 
show  that  a  square  metre  of  leaf  (oleander  leaves  were 
employed)  will  decompose  in  sunlight  on  the  average  i’io8 
litres  of  carbonic  acid  per  hour.  Four  experiments,  how¬ 
ever,  showed  that  the  same  extent  of  leaf  only  formed 
0*07  litre  of  carbonic  acid  in  the  dark.  Thus  leaves  placed 
in  carbonic  acid  in  sunlight  produce  in  the  end  a  respirable 
atmosphere.  But  in  darkness,  they  after  a  time  lose  the 
power  of  decomposing  carbonic  acid,  and  although  they 
remain  green  and  are  to  all  appearance  healthy,  they  are 
dead.  Their  death  must  be  attributed  to  the  absence  of 
oxygen,  the  presence  of  which  is  indispensable  to  the 
elaboration  of  carbonic  acid  by  slow  combustion  or  respi¬ 
ration  :  the  leaves,  in  fact,  die  asphyxiated.  Nothing  of 
the  sort  happens  when  leaves  are  secluded  in  a  respirable 
atmosphere.  In  this  they  preserve  their  vitality,  and  the 
same  leaf  will  alternately  produce  oxygen  in  the  presence 
of  carbonic  acid  and  carbonic  acid  in  the  presence  of  oxygen. 

M.  J.  Pelouze  made  a  communication  “  On  Aventurine 
coloured  with  Chromium .”  The  author  gives  the  following 
proportions  for  the  preparation  of  a  glass  comparable  with 
Venetian  aventurine  : — 

Sand  .....  250  parts 

Carbonate  of  soda  .  .  joo  ,, 

m  lime  .  .  50  ,, 

Bichromate  of  potash  .  .  40  ,, 

The  glass  is  full  of  exceedingly  brilliant  crystals,  which 
reflect  light  like  the  diamond.  It  is  extremely  hard,  and 
will  scratch  ordinary  glass.  This  hardness  adds  greatly  to 
its  value  for  artistic  purposes. 

M.  Pelouze  presented  another  note  “  On  the  Colouration 
of  Glass  by  Selenium.”  Some  months  ago  (see  Chemical 
News,  vol.  xi.,  p.  250)  the  author  showed  that  the  yellow 
colour  of  ordinary  glass  was  due  to  the  presence  of  sulphur 
and  sulphides  coming  from  the  reduction  of  sulphates  pre¬ 
sent  in  some  ingredients.  He  was  now  anxious  to  ascer¬ 
tain  whether  selenium  would  communicate  any,  and  what, 
colour  to  glass.  Experiment  proved  that  it  gives  a  beau  • 
tiful  orange  tint,  resembling  that  of  some  varieties  of  topaz, 
and  zircon  hyacinth.  One  per  cent,  of  the  metalloid  will 
produce  the  effect.  Thus  the  analogies  between  sulphur 
and  selenium  extend  to  their  reaction  on  the  earthy  and 
alkaline  silicates. 

M.  Scheurer-Kestner  presented  a  note  “  On  the  Theory 
of  M.  Dumas  concerning  the  preparation  of  Soda  by  Le  Blands 
Process.”  It  was  a  reply  to  some  observations  made  by 
•H;  Dumas  after  the  reading  of  M.  Kopp’s  memoir  on  the 
utilisation  of  soda  waste.  M.  Dumas  believes  in  the  pre¬ 


sence  in  soda  waste  of  a  compound  of  lime,  and  sulphide 
of  calcium  insoluble  in  cold  water,  and  observed  that  the 
analyses  of  M.  Ivopp  confirmed  his  views  on  the  produc¬ 
tion  of  carbonate  of  soda  by  Le  Blanc’s  process.  M. 
Scheurer-Kestner  states  that  his  analyses  prove  that  the 
residues  do  not  contain  an  oxysulphide,  but  are  made  up 
of  a  mixture  in  variable  proportions  of  oxide,  carbonate, 
and  sulphide  of  calcium,  and  he  adds  that  it  is  impossible 
to  represent  the  composition  of  the  residues  by  any  for¬ 
mula.  The  composition  of  the  waste  will  necessarily  vary 
according  to  the  proportions  of  the  chalk  and  sulphate 
used  in  the  manufacture,  and  the  relations  between  the 
sulphur  and  the  calcium  in  the  waste  can  always  be  cal¬ 
culated  in  advance.  We  have  no  space  at  present  for  more 
of  this  note. 

[We  may  state  here  that  we  have  received  a  letter  from 
M.  Kopp,  who  complains  of  our  notice  of  his  recent 
memoir  as  “a  little  too  severe.”  We  extremely  regret 
that  our  esteemed  correspondent  should  have  so  inter¬ 
preted  our  remarks.  In  our  next  we  shall  publish  his 
letter,  which  is,  however,  in  places,  difficult  to  decipher.] 

M.  Gal  communioated  a  study  of  “  Some  New  Com- 
pounds  Formed  by  Hydrocyanic  Acid.”  One  of  these 
is  the  compound  of  hydriodic  and  hydrocyanic  acid,  a 
description  of  which,  by  M.  Gautier,  is  given  in  another 
place.  M.  Gal  also  describes  a  compound  with  hydro- 
bromic  acid.  This  author’s  views  of  the  constitution  of 
these  compounds  differ  somewhat  from  that  of  M.  Gautier. 
He  considers  that  they  may  be  regarded  as  belonging  to 
the  type  NX5.  Hydrocyanic  acid  belongs  to  the  typeNX3, 
and  the  molecule  of  hydriodic  acid  comes  in  to  complete 
the  saturation  of  the  nitrogen. 

M.  A.  Semenoff  presented  a  note  “  On  the  Mono-  and 
Dihydriodate  of  Allylene  and  Acetylene.”  Allylene  com¬ 
bines  almost  instantaneously  with  hydriodic  acid  if  the 
gas  employed  is  perfectly  pure  and  the  acid  very  concen¬ 
trated.  The  result  is  always  dihydriodate  of  allylene, 
G3HqI,  a  heavy  liquid  with  faint  aromatic  and  bituminous 
odour,  having  the  sp.  gr.  2*4458  at  o°.  This  is  isomeric 
with  iodide  of  propylene.  To  prepare  the  monohydriodate 
the  author  digested  the  above-mentioned  with  an  equiva¬ 
lent  of  potash  in  alcoholic  solution,  and  distilled  in  a  water 
bath.  It  is  a  very  volatile,  colourless  liquid,  of  a  strong 
but  agreeable  odour,  boiling  as  82°,  and  having  the  sp.  gr. 
1*8346  at  o°.  It  is  isomeric  with  iodide  of  allyle. 

Acetylene  combines  but  slowly  with  hydriodic  acid,  and 
forms  a  mixture  of  mono-  and  dihydriodate.  The  mono¬ 
hydriodate  was  prepared  in  the  same  way  as  the  corre¬ 
sponding  compound  of  allylene.  The  monohydriodate 
of  acetylene  is  a  very  volatile  liquid,  colourless,  and  of  an 
agreeable  odour,  boiling  at  62°.  Analysis  showed  it  to 
have  the  composition  G2U3I.  It  is  easily  seen  that  this 
body  is  isomeric  with  monoiodated  ethylene,  but  not 
identical,  for  the  ethylene  compound  boils  at  56°.  Mono¬ 
hydriodate  of  allylene  is  probably  isomeric,  but  not 
identical  with  monoiodated  propylene. 
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Introduction  to  Modern  Chemistry ,  Experimental  and 

Theoretic,  By  A.  W.  Hofmaxn,  F.R.S.,  LL.D.,  Ac. 

London:  Walton  and  Maberly.  1865. 

This  work  is,  beyond  comparison,  the  most  masterly  and 
luminous  exposition  of  the  modern  philosophical  doctrines 
of  chemistry  that  has  hitherto  fallen  under  our  notice. 
Dealing  with  subjects  essentially  abstruse  and  intricate, 
and  rendered  still  more  difficult  of  treatment  by  the  transi¬ 
tional  state  of  opinion  at  present  prevailing  in  the  chemical 
world,  the  collaborating  authors  have  succeeded  in  im¬ 
pressing  upon  their  work  a  unity  of  conception,  a  cogency 
of  demonstration,  and  a  felicitous  harmony  of  style,  that 
fascinate  the  least  attentive  reader,  and  lead  him  on,  with 
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scarcely  an  effort,  from  the  first  to  the  last  page  of  the 
book.  In  twelve  discourses,  of  barely  twenty  pages  each, 
is  compressed  a  succinct  yet  perfect  outline  of  the  great 
philosophical  edifice  whose  foundations  were  laid  up¬ 
wards  of  a  century  and  a  half  ago  by  Homberg,  extended 
in  the  course  of  the  following  century  by  Wenzel  and 
Richter,  and  completed  during  the  present  century  by  the 
imperishable  labours  of  Dalton,  Wollaston,  Gay-Lussac, 
Proust,  Berzelius,  Dulong  and  Petit, Mitscherlich,  Laurent, 
Gerhardt,  Dumas,  Regnault,  Hermann  Kopp,  Ampere, 
Liebig,  Cannizzaro,  Deville,  Wurtz,  Odling,  Kekule, 
Williamson,  Prankland,  Cahours,  and  (last  not  least)  the 
author-in-chief  of  the  work  before  us. 

From  the  writings  of  these  and  other  illustrious  philo¬ 
sophers  (for  our  enumeration  is  by  no  means  exhaus¬ 
tive),  from  their  experimental  researches,  their  instructive 
controversies,  their  innumerable  discoveries  of  fact,  and 
generalisations  of  law,  our  authors  have  collected  the 
leading  principles  which  constitute,  in  their  ensemble,  the 
doctrine  of  the  Modern  Chemical  School, — we  had  almost 
written,  of  the  modern  chemical  Revolution. 

This  very  expression  is,  indeed,  employed  in  the  preface 
of  the  work  before  us,  to  characterise  the  latter  portion  of 
the  great  Philosophical  Movement  in  question  : — 

“No  chemist  will  need  to  be  reminded  that,  during  the 
last  quarter  of  a  century,  the  science  of  chemistry  has 
undergone  a  profound  transformation  ;  attended,  during 
its  accomplishment,  by  struggles  so  convulsive,  as  to  repre¬ 
sent  what,  in  political  parlance,  would  be  appropriately 
termed  a  Revolution. 

“  Amidst  continual  accessions  of  fact,  so  rapid,  so  volu¬ 
minous,  and  so  heterogeneous,  as  almost  to  exceed  the 
grasp  of  any  single  mind,  chemical  science  has  been  in 
travail,  so  to  speak,  with  new  law's  and  principles  of  co¬ 
ordination,  engendered,  perhaps,  partly  by  the  sheer  force 
of  their  own  deeply-felt  necessity,  but  partly  also,  and 
mainly  due,  to  the  powerful  initiative  impulsion  of  a  few 
philosophical  master  minds. 

“Based  on  the  concurrent  examination  of  the  volume¬ 
tric  and  ponderal  combining-ratios  of  certain  typical  ele¬ 
ments,  and  on  the  discovery,  in  their  standard  combina¬ 
tions,  of  a  few  well-marked  structural  types,  these 
principles  have  introduced  into  the  domain  of  chemistry 
the  pregnant  idea  of  Classification — the  conception  of  a 
series  of  natural  groups,  resembling  the  genera  of  the 
biological  sciences,  and  culminating  in  the  establishment 
of  an  orderly  system,  where  before  there  had  seemed  to  be 
but  a  chaos  of  disconnected  facts. 

“  Under  the  influence  of  these  and  certain  other  cognate 
ideas,  new  view's  have  arisen  as  to  the  constitution  and 
chemical  properties  of  matter  ;  a  reformed  chemical  nota¬ 
tion  has  thence  of  necessity  ensued  ;  and  structural  rela¬ 
tione,  previously  unsuspected,  have  disclosed  identity  of 
parentage  in  compounds  till  then  deemed  utterly  diverse. 

“  It  appears  to  be  wisely  ordered,  in  scientific  as  in 
social  affairs,  that  the  innovating  spirit  which  belongs  to 
youth  has  its  check  and  counterpoise  in  the  conservative 
tendency  essentially  characteristic  of  age  ;  so  that,  in  the 
sharp  collision  of  these  rival  forces,  new  principles,  in  any 
kind,  find  a  sort  of  fiery  ordeal  interposed  between  their 
first  enunciation  and  final  acceptance ;  doubtless  the 
appointed  test  of  their  soundness  and  vitality. 

“  Hence  the  domain  of  chemical  philosophy  has,  for 
many  years  past,  rather  resembled  a  tumultuous  battle- 
plain,  than  a  field  bestowred  by  nature  for  peaceful  culti¬ 
vation  by  mankind.  The  new  ideas,  springing  up  of 
necessity  one  by  one,  and  not  ahvays  free,  at  their  first 
conception,  from  errors  and  inconsistencies,  have  been 
resisted,  by  the  champions  of  the  old  chemical  dogmas,  as 
a  gratuitous  revolt  against  established  authority.  Con¬ 
troversy  has  naturally  stimulated  research,  w'hich,  in  its 
turn,  has  produced  rapid  modifications  of  theory  ;  so  that 
the  aspect  of  chemistry  has  been  in  a  state  of  incessant 
change.  It  is,  indeed,  only  within  the  last  few  years  that 


the  new  doctrines  have  acquired  a  logical  consistency,  and 
a  consequent  ascendancy  throughout  Europe,  auguring 
at  length  for  our  long-agitated  science  a  period  of  com¬ 
parative  calm.” 

We  cannot  better  convey  to  our  readers  an  idea  of  the 
scope  and  purport  of  this  work  than  by  the  following 
further  extracts  from  the  preface.  After  referring  to  the 
“  stormy  controversial  period  ”  from  which  chemistry  is 
but  just  emerging,  as  one  during  which  the  lecturer’s 
teachings  have  often  seemed  “  to  resemble  those  dissolving 
scenes  which,  at  a  certain  moment,  present  twro  landscapes, 
one  in  the  act  of  melting  away,  while  the  other  is  unfold¬ 
ing  itself  to  view,”  the  writer  proceeds  to  say, — 

“It  will  be  apparent  from  the  foregoing  remarks,  that 
this  wrork  is  -of  an  essentially  general  and  introductory 
character,  designed  to  elucidate  the  leading  principles  of 
chemistry,  and  by  no  means  presented  as  an  encyclopaedic 
compendium  of  its  facts.  So  far,  indeed,  from  seeking 
to  multiply  details,  it  has  been  the  author’s  chief  care  to 
avoid  them,  and  to  enter  upon  descriptions  of  phenomena 
only  in  subordination  to  his  main  design.” 

Further  on,  the  aim  of  the  work  is  described  as  “  essen¬ 
tially  educational,"  and  its  method  as,  therefore,  “experi¬ 
mental  and  illustrative,  proceeding  constantly  from  the 
concrete  to  the  general ;  and  extracting  from  a  limited 
range  of  facts  the  largest  amount  of  theoretic  and  general 
information  which  they  can  readily  be  made  to  yield." 

For  these  reasons,  the  writer  proceeds  to  observe, 

“  The  elements  are,  in  this  work,  studied  in  a  new 
order,  not  gratuitously  adopted,  but  determined  by  their 
aptitude,  in  his  view,  to  lead  up  to  the  knowledge  of 
general  laws,  in  just  and  logical  succession  ;  and  so  also, 
while  endeavouring  to  illustrate  incidentally  the  leading 
topics  of  experimental  chemistry,  he  has  been  mainly 
guided,  in  his  selection  of  experiments,  by  their  fitness  for 
the  elucidation  of  theoretical  view's.  It  is  rather  in 
accordance  with  these  exigencies  of  his  plan,  than  w'ith 
reference  to  the  relative  importance  of  the  subjects  treated, 
that  space  has  been  meted  out  to  these  ;  some  topics,  in 
themselves  of  great  moment,  being  dismissed  with  but  a 
passing  notice,  while  others,  intrinsically  less  interesting, 
are  elaborately  discussed,  on  account  of  their  bearing  on 
questions  of  principle." 

Referring  to  his  lectures  at  the  College  of  Chemistry  as 
being  embodied  in  this  work,  and  constituting  “its  original 
framework,"  Dr.  Hofmann  observes  that,  in  preparing  the 
w'ork  for  press,  “  such  additional  matter  has  been  intro¬ 
duced  as  appeared  desirable  for  the  more  complete  eluci¬ 
dation  of  the  great  law's  set  forth." 

Dr.  Hofmann  concludes  his  prefatory  observations  by  a 
well-deserved  tribute  to  his  collaborator,  Mr.  F.  O.Ward, 
“  whose  well-known  powers  of  lucid  composition,  and 
habits  of  philosophical  thought,  will  be  traced  in  every 
chapter  of  this  work.  Attracted  to  the  new  chemical 
doctrines  by  their  own  intrinsic  truth  and  beauty,  Mr. 
F.  O.Ward  has  willingly  devoted  himself  for  months  past  to 
the  task  of  assisting  in  their  exposition  ;  and  in  the  course 
of  these  labours,  as  was  to  be  expected,  he  has  originated 
many  valuable  conceptions  for  their  clearer  elucidation 
and  development.  One,  indeed,  of  his  friend’s  indications 
the  author  feels  bound  to  mention  here,  as  constituting  a- 
distinct  and  valuable  contribution  to  the  new'  chemical 
edifice.  He  alludes  to  the  Quantivalential  Equilibrium 
of  the  Nitroxygen  Series,  as  demonstrated  by  Mr.  Ward, 
and  displayed  in  the  striking  symmetrical  diagram  intro¬ 
duced  by  him  at  p.  180." 

We  shall  take  an  early  opportunity  of  laying  Mr.  E.  O. 
Ward’s  above-mentioned  remarkable  diagram,  with  its 
explanation,  before  our  readers,  and  we  shall  also  endea¬ 
vour  to  make  room,  in  future  numbers,  for  one  or  two 
chapters  as  samples  of  this  valuable  work.  The  object  of 
the  present  notice  is  merely  to  give  our  readers  some 
general  idea  of  its  character  and  purpose.  With  this  view, 
haying  first  quoted  its  preface,  we  may  now  cite  its  eloquent 
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conclusion — a  rapid  retrospective  survey  of  the  course* 
gracefully  addressed  by  the  lecturer  to  his  students,  as  by 
a  guide  to  travellers  under  his  charge:  — 

“  But  now,  fellow-travellers,  we  have  arrived  at  a  point 
where  our  progress  together  must  be  interrupted  for  a 
time.  The  plan  of  this  brief  introductory  course  is  ful¬ 
filled  ;  and  its  objects,  so  far  as  my  limited  powers  permit 
their  achievement,  are  attained.  Before  we  part,  however, 
let  us,  as  wayfarers  are  wont,  rest  awhile  on  the  gentle 
eminence  we  have  attained,  and  take  a  retrospective 
survey  of  our  route  thus  far.  In  other  words — and  to 
drop  metaphor' — let  us  endeavour,  by  a  summary  recapitu¬ 
lation,  to  fix  in  our  memory  some  of  the  leading  facts  and 
principles  which  our  experiments  and  reasonings,  our  in¬ 
ductions  and  deductions,  have  gradually  unfolded  to  our 
view. 

“  As  our  point  of  departure,  we  selected,  you  remember, 
the  familiar  fluid,  water ;  of  which  we  learned  the  com¬ 
pound  nature  by  an  experiment,  the  simplest,  perhaps, 
and  the  most  striking,  in  the  whole  range  of  chemistry. 

“  This  consisted  in  dropping  on  its  surface  a  fragment  of 
the  alkali-metal,  potassium,  which,  at  the  touch  of  water, 
took  fire,  at  the  same  time  liberating  from  it  an  inflam¬ 
mable  gas,  called  hydrogen.  This,  upon  examination, 
proved  to  be  the  lightest  body  known,  and  we  accordingly 
adopted  it  as  our  unitary  standard  of  volume-weight. 

“  This  standard  gas  we  proceeded  to  liberate  by  the 
same  simple  means  from  two  other  bodies  less  familiar  than 
water,  but  very  well  known  in  the  arts  and  manufactures 
— viz.,  muriatic  acid  and  ammonia,  both,  in  their  pure 
state,  gases  at  ordinary  temperature  and  pressure. 

“The  further  examination  of  these  three  sources  of 
hydrogen  revealed  to  us  the  existence  of  three  gaseous 
bodies, — chlorine,  oxygen,  and  nitrogen,  as  being  respec¬ 
tively  associated  with  hydrogen,  in  muriatic  acid,  water, 
and  ammonia. 

“  The  study  of  chlorine,  oxygen,  and  nitrogen  showed 
us,  in  the  first,  one  of  the  most  active  of  chemical  agents  ; 
in  the  second,  the  typical  supporter  of  combustion  ;  in  the 
third,  one  of  the  most  inert  bodies  known. 

“  By  the  analytic  method,  applied  to  decompose  the 
three  hydrogen  compounds  of  these  gases,  and  by  the 
synthetic  method,  employed  so  far  as  available,  to  recon¬ 
struct  them,  we  learned  the  proportions,  as  well  by 
volume  as  by  weight,  in  which  chlorine,  oxygen,  and 
nitrogen  respectively  combine  with  hydrogen,  in  muriatic 
acid,  water-gas,  and  ammonia. 

“  With  one  unit- volume  each  of  chlorine,  oxygen,  and 
nitrogen,  weighing  respectively  35-5,  16,  and”  14,  were 
found  hydrogen  combining  in  the  unit-volume  and  weight- 
ratio  of  1  for  the  first-named  body,  2  for  the  second,  and 
3  for  the  third. 

“  Notwithstanding  this  inequality  in  the  number  of  unit- 
volumes  of  the  gaseous  constituents  of  these  compounds, 
we  found  the  volumes  of  the  gaseous  products  to  be 
exactly  equal  ;  measuring  in  all  three  cases  alike  2  unit- 
volumes.  This  curious  circumstance  proved  to  us  that 
condensation  increases,  in  these  typical  cases,  pari  p)ossu, 
with  the  number  of  hydrogen- volumes  engaged. 

“  We  thus  experimentally  established  three  well-defined 
models  of  chemical  structure,  displayed  in  the  combina¬ 
tion  of  3  typical  elements  with  the  standard  element, 
hydrogen. 

“  To  these  types,  both  of  elementary  and  compound 
bodies,  a  fourth  in  each  kind  was  soon  afterwards  added ; 
carbon  presenting  itself  to  our  notice  as  the  type  of  the 
non-volatile  elements  ;  while  the  richest  in  hydrogen  of  its 
hydrogen  compounds— viz.,  marsh-gas — contributed  its 
final  term  to  our  series  of  structural  models.  We  had 
found  the  three  gaseous  typical  elements  successively 
engaging,  within  equal  product-volumes  (double  the  unit- 
volume  in  each  case),  1,  2,  and  3  volumes  of  hydrogen  ;  and 
now,  in  the  like  product-volume  of  marsh-gas,  we  found 
carbon  engaging  4  volumes  of  hydrogen. 


“  Hence  the  sort  of  disjunctive  conjunction  by  which  we 
annexed  to  our  typical  series  of  compounds  this  singular 
body,  marsh-gas:  alien  with  regard  to  the  non- volatile 
character  of  its  typical  constituent,  carbon  ;  cognate  in 
respect  of  its  ponderal,  volumetric,  and  condensational 
relations  with  its  standard  constituent,  hydrogen. 

“  To  the  establishment  of  the  typical  elements  and  their 
typical  hydrogen  compounds  succeeded,  naturally,  the 
study  of  the  congeners  in  each  kind  ;  and  we  were  thus 
led  to  make  acquaintance  with  bromine  and  iodine  as 
analogues  of  chlorine,  and  with  their  respective  hydrogen 
compounds  as  analogues  of  hydrochloric  acid.  With 
oxygen,  and  its  hydrogen  compound,  water,  we  associated, 
in  like  manner,  sulphur  and  selenium,  and  their  respective 
hydrogen  compounds  cast  in  the  structural  mould  of 
water-gas.  With  nitrogen  and  its  hydrogen  compound, 
ammonia,  we  connected  phosphorus  and  arsenic,  and  their 
ammonia-like  combinations  with  hydrogen.  With  carbon, 
lastly,  and  its  hydrogen  compound,  marsh-gas,  we  con¬ 
joined,  in  like  manner,  silicon  and  its  hydrogen  compound, 
formed  on  the  marsh-gas  model. 

“  In  these  four  groups  of  typical  elements  and  com¬ 
pounds,  we  recognised  the  germ  of  a  grand  conception, — 
that  of  a  natural  classification  of  chemical  bodies  into 
genera  and  species,  each  distinguished  by  well-marked 
characteristics,  not  excluding  individual  varieties,  but 
grouping  them  in  subordination  to  collective  laws. 

“  In  the  course  of  these  experimental  demonstrations, 
we  became  acquainted  with  the  meaning  of  the  term 
chemistry ,  and  we  obtained  our  first  notions  concerning 
the  nature  of  chemical  phenomena.  We  learned,-  for 
example,  the  characters  of  elementary  as  distinguished 
from  compound  bodies ;  of  chemical  combination  as  contra¬ 
distinguished  from  mere  mechanical  mixture  ;  of  com¬ 
bining  proportions,  volumetric  and  ponderal ;  and  of  the 
immutability  by  which  they  are  characterised. 

“While  thus  gradually  learning  the  general  principles 
and  laws  of  chemistry,  we  also  became  familiarised,  as  we 
proceeded,  with  the  aspect  and  uses  of  chemical  apparatus, 
and  with  the  manipulations  necessary  for  their  dexterous 
employment.  We  gained  experience  more  particularly  of 
the  methods  in  use  for  generating,  collecting,  transferring, 
measuring,  desiccating,  testing,  and  weighing  gaseous 
bodies,  and  for  ascertaining  the  influence  of  varying  tem¬ 
perature  and  pressure  on  their  bulk  and  density. 

“  Our  analytic  and  synthetic  operations  obliged  us  to 
employ,  by  turns,  the  powerful  agencies  of  electricity, 
light,  heat,  and  the  specific  power  we  termed  chemism ,  in 
order  to  bring  about  desired  reactions  ;  and  these  we  often 
found  to  be  attended  with  remarkable  physical  perturba¬ 
tions,  as,  for  instance,  with  the  sudden  development  of 
light  and  heat,  and  often  with  more  or  less  violent  explo¬ 
sion.  The  means  of  generating  and  applying  the  (so-called) 
imponderable  forces,  and  of  controlling  their  effects,  when 
excessive  or  dangerous,  were  thus  brought  prominently, 
though  cursorily,  under  our  notice. 

“  Upon  the  individual  characters  of  the  elements  and 
compounds  thus  submitted  to  investigation  we  did  not 
dwell  at  length;  nor,  indeed,  did  we  enlarge  even  upon 
the  general  laws  with  which  we  met  in  our  course :  it  was 
our  care  to  note  only  such  particulars  as  came  within  the 
scope,  and  promoted  the  purposes,  of  our  immediate  inquiry. 

“  Doubtless,  each  subject  which  we  thus  touched  by  the 
way  opened  a  tempting  path  to  our  curiosity  ;  as  the 
climber,  whose  appointed  aim  is  the  top  of  the  tree,  is 
tempted  by  the  fruit-laden  branches  he  passes  in  his  ascent. 

“  But  though  we  gladly  accepted  the  incidental  in¬ 
formation  which  our  experiments  naturally  threw  in  our 
way,  we  forbore  from  prolonged  digressions,  and  persisted 
steadily  in  the  straight  course  of  our  inquiry. 

“  This  led  us  next  to  the  study  of  the  curious  and  im¬ 
portant  bodies  constituting  the  nitroxygen  series — a  study 
in  which  we  broke  entirely  new  ground,  quitting  the  con¬ 
sideration  of  the  typical  hydrogen  compounds,  each  of 
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which  only  exemplifies  combination  in  a  single  fixed  ratio  > 
and  advancing  to  the  examination  of  a  new  and  pregnant 
law  of  chemistry,  that  of  combination  in  multiple  pro¬ 
portions, 

“  As  our  induction  thus  extended  itself  and  our  facts 
began  to  accumulate,  we  felt  the  want  of  some  instrument 
of  record,  less  periphrastic  than  ordinary  parlance,  to  epi¬ 
tomise  concisely,  and  to  bring  graphically  and  simul¬ 
taneously  under  the  eye,  trains  of  phenomena  which  it 
would  else  be  difficult  to  grasp  and  comprehend,  firstly, 
in  their  mutual  relations  to  each  other,  and  secondly,  in 
their  common  dependence  on  general  laws. 

“  We  were  thus  induced  to  represent  our  gas  volumes 
by  squares,  lettered  with  the  initials  of  the  bodies  depicted, 
figured  with  their  relative  volume  weights,  and  forming 
the  germ  of  a  symbolic  nomenclature  and  notation  which, 
in  the  further  stages  of  our  progress,  we  were  enabled  at 
once  to  enrich  and  to  simplify  by  incorporating  in  it  our 
newly-acquired  facts,  and  eliminating  from  it  forms  too 
cumbersome  for  practical  use,  though  invaluable  as  aids 
to  chemical  education. 

“  That  our  proportional  numbers,  abstract  at  first,  might 
acquire  a  concrete  significance,  we  had  to  make  choice  of 
some  system  of  weight  and  measure  in  terms  of  whose 
unitary  standards  to  express  those  otherwise  vague 
determinations. 

“  This  led  us  to  study  the  admirable  metrical  system  of 
the  French,  which  supplied  us  with  our  standard  of  capa¬ 
city,  the  litre ,  and  of  weight,  the  gramme ;  at  the  same 
teaching  us,  by  means  of  Greek  and  Latin  prefixes,  to 
express  their  multiplication  and  division  in  decimal  pro¬ 
gression. 

“  The  weight  of  the  standard  volume  (1  litre)  of  our 
standard  element  (hydrogen),  expressed  in  terms  of  our 
new  ponderal  unit  (1  gramme),  gave  us  the  invaluable 
co-efficient  o’o896  gramme,  which,  as  you  remember,  we 
called  our  ‘  barley-corn  weight,’  or  crith,  by  means 
whereof,  as  a  multiplier*  we  convert  the  figures  represent¬ 
ing  the  mere  abstract  specific  gravities  of  the  various  gases 
and  vapours  into  expressions  of  their  actual  or  concrete 
litre-weights. 

“  The  concrete  values  with  which  our  symbolic  expres¬ 
sions  thus  became  clothed  increased  the  powers  of  our 
system  of  notation,  both  as  a  language  for  recording 
phenomena  and  as  an  instrument  to  assist  in  their  investi¬ 
gation,  experimental  and  theoretic. 

“  Thus  armed,  we  ventured  upon  speculative  ground  ; 
we  sought  the  interpretation  of  the  phenomena  we  had  as 
yet  but  observed ;  we  endeavoured  to  explain,  by  a  rational 
hypothesis,  the  remarkable  proportionality,  ponderal  and 
volumetric,  of  chemical  reactions  ;  and,  with  this  view, 
we  entered  on  the  inquiry,  What  is  matter  ?  Of  what 
parts  is  it  composed  ?  How  are  these  affected  by  the 
solid,  fluid,  and  gaseous  conditions  ?  How  are  their  inter¬ 
spaces  filled  ?  And  what,  in  particular,  is  the  corpuscular 
construction  of  a  gas  ? 

“In  studying  these  questions  we  were  led  to  admit  the 
threefold  divisibility,  molar,  molecular,  and  atomic,  of 
material  bodies,  and  to  refrain  from  asserting  their  infinite 
divisibility.  The  elasticity  of  gases  are  attributed  to  a 
force  connected,  in  some  unknown  way,  with  heat ;  whose 
specific  relations  to  different  bodies,  and  so-called  latency 
therein,  enabled  us  to  understand  certain,  else  inexplicable, 
properties  of  gases,  and  to  conceive  these  bodies  as  built 
up  of  molecules,  or  atom-clusters,  of  which  all  gases  are 
assumed  to  contain  equal  numbers  in  equal  volumes. 

“  In  the  light  of  these  conceptions  our  symbolic  language 
took  on  a  new  significance.  Besides  representing  volumes 
and  volume-weights,  our  squares  became  pictures,  forms 
of  molecules,  and  atoms,  whose  movements  of  decomposi¬ 
tion  and  reconstruction  we  were  thus,  in  imagination, 
enabled  to  follow. 

“  We  thus  become  familiar  with  the  diatomic  structure 
of  the  typical  elementary  molecules,  with  the  monatomic 


and  polyatomic  structure  of  certain  other  molecules,  and 
with  the  molecule-forming  and  atom-fixing  powers  of  the 
elementary  atoms,  the  former  of  which  powers  we  found 
to  be  in  the  ratio  of  their  atom-weights,  while  the  latter 
we  identified  with  their  atom-freeing  and  atom-replacing 
powers,  all  of  which  we  included  in  the  term  quantiva- 
lence.  These  studies  led  us  naturally  to  touch  on  and 
illustrate  the  principles  of  quantivalential  coefficients. 

“  Having  learned  this  much  from  the  study  of  binary 
compounds,  we  passed  on  to  consider  compounds  of  a 
higher  order — ternary,  quaternary,  &c.,  and  the  several 
modes  of  their  genesis  from  binary  compounds,  as,  for 
instance,  sometimes  by  molecular,  sometimes  by  atomic 
inception,  each  sometimes  attended,  and  sometimes  not, 
by  substitutional  displacement  of  atoms  from  the  parent 
compound. 

“  Examples  of  ternary  compounds  generated  in  each  of 
these  modes  were  supplied  to  us  in  the  lecture  of  to-day  by 
the  four  typical  groups  with  whose  study  we  commenced 
our  course.  In  our  rapid  review  of  these  compounds,  we 
noted  their  usually  closely-packed  product-volumes,  or  high 
vapour-densities  ;  their  frequent  tendency  to  dissociation  ; 
their  habitual  retention  of  the  structural  type  of  their 
parent  compounds  ;  and  the  principles  of  their  progressive 
or  serial  development.  The  last  gas,  which,  in  becoming 
methylic  alcohol  by  inception  of  oxygen,  threw  open  the 
gate  of  a  new  field  of  inquiry,  and  brought  our  present 
journey  to  its  term. 

‘  ‘  In  this  rapid  retrospective  survey,  I  have  not  attempted 
to  be  enclycopaedic  ;  my  wish  has  merely  been,  at  parting, 
to  recal  the  more  important  of  the  many  deeply-interesting 
topics  which  flowed  upon  us  in  succession,  as  out  of  a 
living  source,  from  the  pregnant  conception  of  the  mole¬ 
cular  and  atomic  construction  of  matter. 

“  It  can  now,  indeed,  be  no  matter  of  surprise  to  you 
that  we  devoted  so  much  time  to  the  consideration  of 
molecules  and  atoms,  and  dwelt  at  so  much  length  upon 
the  methods  in  use  for  determining  the  molecular  and 
atomic  weights  of  the  elements.  These  are  the  founda¬ 
tions  of  chemical  knowledge ;  and  the  table  in  which 
they  are  given,  together  with  their  symbols  and  co¬ 
efficients  of  quantivalence,  though,  as  we  are  aware,  some 
of  the  figures  are  still  doubtful,  deserve  our  close  and 
frequent  study.  The  more  of  its  figures  we  can  bear  in 
mind,  the  more  accurate  and  ready  will  our  knowledge 
be,  whether  for  theoretic  or  practical  applications. 

“  But  I  must  not  linger  on  these  themes,  nor,  to  defer 
unwelcome  separation,  trespass  still  further  beyond  limits 
already  overpast.  If,  in  conclusion,  I  resume  my  meta¬ 
phor,  and  bid  you  adieu  as  fellow-travellers,  it  is  because 
I  deeply  feel  how  much  there  is  in  the  present  transitional 
condition  of  chemistry  to  justify  such  an  expression,  and 
am  almost  painfully  conscious  how  narrow  is  the  explored 
domain  through  which  the  teacher  can  be  your  guide  in 
comparison  with  those  vast  regions  of  truth  as  yet  un¬ 
known,  in  which  we  are  all  fellow-students  together. 

“And  thus,  a  learner  myself,  day  by  day,  I  can  the  better 
appreciate  your  constant  and  sympathetic  attention  to  my 
lessons,  and  am  encouraged  the  more  earnestly  to  hope 
that  the  facts  and  principles  which,  in  these  few  meetings, 
we  have  passed  in  review  together  will  not  merely  afford 
us  some  present  insight  into  the  r.ew  doctrines  now  so 
deeply  and,  let  me  add,  so  wholesomely  agitating  the 
chemical  world,  but  will  also  serve  as  a  firm  basis  on 
which,  in  future  conferences,  we  may  build  up,  stone  by 
stone,  the  vast  superstructure  of  the  chemical  edifice.” 

Nothing  can  be  imagined  more  admirable  in  tone  and 
taste  than  this  philosophical  farewell,  in  which,  with  the 
modesty  which  true  learning  inspires,  we  see  the  teacher 
humbly  identifying  himself  with  his  pupils.  We  are, 
indeed,  all  of  us,  from  the  most  eminent  to  the  most 
obscure,  “  learners,  day  by  day,”— “  fellow-students  ”  in 
the  great  amphitheatre  of  Nature,— “  fellow-travellers  ” 
through  the  vast  regions  of  truth  unexplored  !  Happy  if 
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it  be  permitted  to  us  to  bring,  each,  but  a  single  stone  of 
the  grand  edifice  which  it  has  devolved  on  our  generation 
to  build  up  ! 

NOTICES  OF  PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

2137.  R.  A.  Brooman,  Fleet  Street,  London,  “Im¬ 
provements  in  the  manufacture  of  cast  steel  and  cast  iron, 
and  the  manufacture  of  a  mixed  metal.”  A  communica¬ 
tion  from  E.  Martin  and  P.  E.  Martin,  Paris.— Petition 
recorded  August  18,  1865. 

2357.  L.  G.  Sourzac  and  L.  Bombail,  Bordeaux, 
Gironde,  France,  “  Improved  means  for  rendering  leather 
more  durable  and  flexible.” — Sept.  15,  1865. 

2461.  T.  F.  Caslim,  Sheffield,  and  J.  F.  Allender, 
Parkgate,  near  Sheffield,  “Improvements  in  the  manu¬ 
facture  of  iron  and  steel,  and  of  furnaces  and  machinery 
for  purifying,  puddling,  or  heating,  the  same.” — Sept.  26, 
1865, 

2483.  R.  Reece,  Llandilo,  Carmarthenshire,  “  Improve¬ 
ments  in  obtaining  and  applying  sulphurous  acid  and  in 
apparatus  used  therein.” — Sept.  28,  1865. 

2523.  C.  D.  Abel,  Southampton  Buildings,  Chancery 
Lane,  “  Improvements  in  the  mode  of  treating  the  roots 
of  the  lucerne  plant  for  the  purpose  of  manufacturing 
paper,  pasteboard,  fabrics,  and  ropes  therefrom.”  A  com¬ 
munication  from  J.  P.  Caminade,  Rue  d’Hilliers  Orleans, 
Loiret,  France. — Oct.  2,  1865. 

2555.  W.  R.  Barker,  New  Bond  Street,  “  Improve¬ 
ments  in  apparatus  for  administering  injections  and 
douches  to  the  human  body.” — Oct,  5,  1865. 

Notices  to  Proceed. 

1469.  P.  Young,  Manchester,  “Improvements  in  the 
construction  of  furnaces.” — Petition  recorded  May  29, 1865. 

1884.  G.  Nimmo,  Jersey,  New  Jersey,  U.S.A.,  “Im¬ 
provements  in  the  manufacture  of  pots  and  crucibles  wherein 
metals  and  other  materials  may  be  heated  or  melted.” — 
July  19,  1865. 

2008.  J.  W.  Perkins,  Nor  folk-street,  Strand,  “  Improve¬ 
ments  in  the  treatment  of  hydrocarbon  cr  paraffine  oils.” 
— August  3,  1865. 

2071.  M.  II.  Blanchard,  Blackfriars  Road,  Surrey,  “Im¬ 
provements  in  the  manufacture  of  terra-cotta  or  vitreous 
stone.” — August  10,  1865. 

2163.  J.  G.  Avery,  Regent  Street,  “A  new  composition 
suitable  for  use  as  paint  and  protective  coating.” — A 
communication  from  W,  Potter,  Saratoga,  U.S.A.  — 
August  22,  1865. 

1547.  D.  Barker,  Ceylon  Street,  Battersea  Park,  “  Im¬ 
provements  in  the  manufacture  of  artificial  fuel.” — 
Petition  recorded  June  6,  1865. 

1590.  R.  A.  Brooman,  Fleet  Street,  London,  “Im¬ 
provements  in  furnaces.”  A  communication  from  F. 
Durand,  Paris. — June  12,  1865. 

1602.  T.  Routledge,  Ford,  near  Sunderland,  and  W. 
H.  Richardson,  Springwell,  Jarrow-on-Tyne,  “  Improve¬ 
ments  in  the  manufacture  of  paper  and  'paper  stock,  and 
in  the  utilisation  of  certain  waste  products  resulting  there¬ 
from.” — June  13,  1865. 

1809.  J.  Baggs,  Chancery  Lane,  “Improvements  in  the 
production  of  artificial  light,  and  in  the  apparatus  con- 
ne  ‘ted  therewith.” — July  8,  1865. 

2100.  J.  T.  Loclcey,  Sutton,  Lancashire,  “Improve¬ 
ments  in  and  connected  with  the  manufacture  of  copper.” 
— Aug.  16,  1865. 

2440.  G.  E.  Holland  and  E.  L.  Rolland,  Paris,  “  An 
improved  liquid  composition  for  cleansing,  scouring,  and 
bleaching  textile,  animal,  mineral,  and  vegetable  sub¬ 
stances.”— -Sept.  23,  1865, 


CORRESPONDENCE. 


Water  from  a  Maniacal  Point  of  View. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Although  the  madmen  here  who  have  got  me  and  a 
number  of  other  perfectly  sane  individuals  under  their 
charge  will  not  allow  me  the  use  of  chemicals  and  appa¬ 
ratus,  my  brain  works  as  actively  and  as  clearly  as  if  I 
had  the  Royal  Institution  laboratory  at  my  disposal.  I 
have  just  made  a  most  important  discovery,  which  I  lose 
no  time  in  communicating  to  you. 

I  have  discovered  that  water  is  a  member  of  the  already 
large  tribe  of  ammonias.  If  we  take  the  compound  atom 

(H' 

N"'  \  H' 

(H' 

as  a  typical  basis,  nothing  is  easier  than  to  replace  the 
triatomic  atom  N'"  by  the  monatomic  atom  IP  and  the 
diatomic  atom  O",  we  then  replace  one  of  the  H's  by  the 
monatomic  radicle  HO,  and  the  thing  is  done.  Water 
must,  therefore,  henceforth  be  formulated  thus  : — 

H'  (  HO' 

O"  \  H' 

(  H' 

and  must  be  called  dihydrohyclorylhydroxamine.  Hydrate 
of  potash  will  be— 


dipotasshydorylhydroxamine.  Of  course  the  H'  and  O"  on 
the  left  side  of  the  bracket  exist  in  a  state  of  combined 
separation,  or  separate  combination,  which  allows  them  to 
perform  triatomic  functions. 

I  am  now  hard  at  work  on  marsh-gas,  which,  I  have  no 
doubt,  I  shall  also  shortly  be  able  to  prove  to  be  an 
ammonia.  Yours  ammoniamaniacally, 

N.  H.  Three. 

Hanwell. 


Detection  of  Sugar  in  Beer. 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  statement  of  the  Excise  chemist,  that  sugar 
cannot,  in  the  present  state  of  chemical  science,  be  detected 
as  an  adulteration  in  beer,  induces  me  to  ask  whether  the 
fermentation  or  oxide  of  copper  test  is  inapplicable  in  the 
case  of  the  adulteration  mentioned.  I  can  hardly  suppose 
that  the  experiments  have  not  been  made,  and  therefore  I 
should  be  glad  to  have  your  opinion  before  I  make  any 
myself.  I  am,  &c. 

Tyro  Chemicus. 

[It  is  one  thing  to  prove  the  presence  of  sugar  and 
another  to  prove  it  an  adulteration. — Ed.  C.  iV.] 


ANSWERS  TO  CORRESPONDENTS. 


Alpha.— Ywt  more  oxalic  acid  and  a  little  gum. 

Dr.  Murpratt.— Received.  Shall  receive  attention. 

C.  D.— If  you  have  any  difficulty  in  getting  the  book,  it  can  be  sent 
from  our  offico. 

J.  G.  B. — The  matter  is  too  important  for  us  to  assume  the  respon¬ 
sibility  of  advising  upon. 

Tyne. — What  examinations  ?  You  had  better  inquire  of  the  Regis¬ 
trar  at  Burlington  House. 

J.  C. — We  have  heard  nothing  about  the  book  of  late,  and  the  author, 
we  understand,  has  gone  abroad. 

Chemicus  would  feel  greatly  obliged  to  the  readers  of  the  Chemical 
News  if  any  of  them  could  give  him  the  names  of  any  works  on  the 
manufacture  of  pigments  and  colours,  in  English,  French,  or  German. 

Books  Received. — “On  Epidemic  Cholera  and  Diarrhoea:  their  Pre¬ 
vention  and  Treatment  by  Sulphur,”  by  John  Grove,  M.D.,  <Jjq. 
(Third  Edition.) 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Experiments  ivith  the  Ammonium  Amalgam ,  hg 
Charles  M,  Wetherill,  Ph.E.,  31. D. 

The  existence  of  the  hypothetical  radical  NH4  depends 
less  upon  the  characteristics  of  its  so-called  amalgam 
than  upon  the  parallelism  of  its  salts  with  those  of  the 
alkalies.  If,  from  these  analogies,  we  accept  the 
metallic  nature  of  ammonium,  it  will  be  difficult  to  avoid 
assigning  a  similar  character  to  the  radicals  of  alLof  the 
organic  bases  ;  and  especially  to  those  which,  like  the 
compound  ammonias,  have  an  alkaline  reaction  and 
possess  physical  and  chemical  properties  so  like  ammonia. 

If  such  be  the  inference,  we  must  admit  numerous 
compound  metals,  which  exist  only  in  certain  states  of 
combination  of  their  elements.  The  assumption  of  the 
elementary  nature  of  a  metal  is  destix^-ed  and  the  ideas 
of  the  alchemists  are  revived  ;  for  if  NH4  be  a  metal  and 
NH3  be  not  one,  why  may  not  other  metals,  esteemed 
elements,  be  also  compounds? 

In  examining  the  so-called  ammonium  amalgam  one 
is  interested  at  the  great  resemblance  which  it  bears  to 
the  amalgams  proper  in  its  physical  properties.  The 
mercury  has  lost  its  fluidity  or  mobility,  and,  at  the  same 
time,  its  relations  of  cohesion  and  adhesion  are  very 
sensibly  altered.  It  no  longer  coheres  powerfully,  but 
adheres  to,  or  wets,  platinum  iron  and  other  metals,  like 
the  potassium  or  sodium  amalgam.  When  left  to  itself, 
the  swollen  mass  shrinks,  and  gradually  resolves  itself 
into  NH3(NH40)H  and  Hg,  because  (as  is  usually  ex¬ 
plained)  NH4  has  a  great  tendency  to  fall  apart  into 
NH3  and  H.  This  explanation  might  be  satisfactory 
when  applied  to  the  difficulty  of  isolating  NH4,  as  from 
any  of  its  salts  ;  but  is  not  so  in  the  case  before  us. 

If  ammonium  falls  apart  thus  readily  in  the  presence 
of  mercury,  why  does  it  combine  with  it  at  all  to  be  de¬ 
composed  in  the  very  act  of  union  ?  If  it  be  said  that 
in  NH4Hgthe  NH4  has  so  great  a  capacity  for  oxidation 
that  it  at  once  decomposes  water,  with  the  formation  of 
NH40  and  H  ;  still  why  should  NH4  unite  with  the 
mercury,  which  is  not  as  near  to  it  as,  or  at  least  no 
nearer  than,  the  water  ?  In  reflecting  upon  the  pheno¬ 
menon,  I  conceived  the  idea  that  there  is  really  no 
amalgam  of  ammonium  formed ;  but,  in  the  reaction, 
the  sodium  decomposes  the  water,  evolving  hydrogen, 
and  forming  caustic  soda,  which  in  its  turn  sets  free 
ammonia  from  the  chloride,  the  mercury  being  also 
liberated.  Thus 

NH4C1  +  HO  +  HGNa  =  NH40  +H  +  NaCl  -fi  Hg. 

At  the  same  time  the  molecules  of  the  mass  are  altered 
in  their  capacity  for  cohesion  by  catalysis,  polarity  of 
atoms  or  some  unknown  cause,  so  that  the  bubbles  of 
gas  are  retained,  and  swelling  takes  place. 

Without  the  assumption  of  an  unknown  cause,  the 
swelling  may  be  accounted  for  by  admitting  that  the 
evolution  of  gas  brings  portions  of  the  sodium  amalgam 
out  of  contact  with  the  solution,  and  the  mass  thus 
remains  pasty  enough  to  retain  the  gas  bubbles  of  hydro¬ 
gen  and  ammonia  for  a  while.  The  swelling  may  sub¬ 
side  by  reason  of  the  final  oxidation  of  this  residual 
sodium  amalgam. 

By  the  kindness  of  Professor  Henry,  the  opportuni¬ 
ties  of  the  laboratory  of  the  Smithsonian  Institution 
were  afforded  me  in  the  winter  of  1863-4,  to  perform 
the  following  experiments  upon  this  subject. 

The  ammonium  amalgams  were  obtained  by  the 
agency  of  the  sodium  amalgam,  which  was  itself  pre- 
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pared  by  warming  distilled  mercury  and  projecting 
sodium  therein.  By  varying  the  proportion  of  mercury, 
the  sodium  amalgam  was  obtained  either  quite  fluid, 
pasty,  in  acicular  crystals  or  quite  hard.  The  ammonium 
amalgam  was  prepared  from  all  of  these  alloys;  but 
when  a  hard  amalgam  was  used  in  the  experiment,  the 
ammonium  amalgam  formed  upon  the  surface  of  the 
lump  and  proceeded  gradually  to  the  inside,  and  the 
swelling  was  not  so  great  at  the  close  of  the  reaction. 
The  more  fluid  the  sodium  amalgam  was,  the  more 
readily  did  the  swelling  take  place. 

Ex.  1.  Sodium  amalgam  projected  into  dilute  solu¬ 
tions  of  sulphuric  or  hydrochloric  acids,  or  into  an 
aqueous  solution  of  potassa,  decomposes  water,  but  not 
violently.  The  mercury  does  not  swell,  but  this  pheno¬ 
menon  takes  place  immediately  if  a  little  solution  of  sal- 
ammoniac  be  added.  It  is  not,  therefore,  merely  hydro¬ 
gen  (itself  a  hypothetical  metal),  in  the  nascent  state 
which  occasions  the  swelling. 

Ex.  2.  Sodium  amalgam  in  a  solution  of  ammonia 
decomposes  water  without  swelling ;  but  this  pheno¬ 
menon  ensues  immediately  if  a  drop  of  sulphuric  or 
hydrochloric  acid  be  added.  Hence,  hydrogen  in  the 
nascent  state  and  ammonia  in  the  condition  of  stable 
equilibrium  do  not  produce  the  swelling.  To  effect  this 
the  ammonia  itself  must  also  be  nascent. 

Ex.  3.  When  the  ammonium  amalgam  is  made  in  a 
test  tube  containing  a  thermometer,  a  rise  of  tempera¬ 
ture  of  from  2  9  to  3°  C.  is  indicated  during  the  swelling. 
The  temperature  falls  at  the  completion  of  the  swelling. 
If  the  turgidity  subsides  by  reason  of  the  great  affinity 
of  NH4  for  the  oxygen  of  the  water,  decomposing  the 
latter  with  the  evolution  of  hydrogen,  an  elevation  of 
temperature  ought  to  be  maintained  until  the  NH4  has 
become  converted  into  NH40. 

Ex.  4.  If  a  test  tube  be  filled  with  a  solution  of  sal- 
ammoniac,  inverted  in  a  capsule  containing  the  same 
salt,  and  a  piece  of  sodium  amalgam  be  introduced  under 
the  test  tube,  the  ammonium  amalgam  is  at  once  gene¬ 
rated,  with  the  constant  evolution  of  hydrogen  gas;  the 
porous  amalgam  floats  up  to  the  surface  of  the  liquid, 
and,  subsiding  after  a  while,  gradually  returns  to  mer¬ 
cury.  From  the  time  that  the  swelling  is  at  its  maxi¬ 
mum  until  the  mercury  is  restored  to  its  pristine  condi¬ 
tion,  there  is  but  trifling  increase  of  the  volume  of  the 
gas,  and  this  increase  appears  to  be  due  to  the  minute 
particles  of  sodium  amalgam  which  have  been  brought 
out  of  contact  with  the  sal-ammoniac  by  reason  of  the 
turgescence.  None  of  the  gas  in  the  test  tube  is  absorb¬ 
able  by  water ;  it  is  all  hydrogen,  and  the  sal-ammoniac 
remaining  reacts  strongly  alkaline.  The  same  pheno¬ 
menon  takes  place  when  the  amalgam  is  formed  in  a 
solution  of  sal-ammoniac  in  a  capsule  under  a  layer  of 
naphtha.  The  presence  of  air,  therefore,  has  no  part  in 
the  subsidence  of  the  swelled  mass. 

Ex.  5.  When  the  amalgam,  having  again  sunk  to  the 
bottom  of  the  capsule  in  the  last  experiment,  is  pressed 
with  the  finger  against  the  vessel,  under  the  naphtha,  it 
has  at  first  a  pasty  or  smeary  nature ;  but,  apparently 
by  the  expression  of  hydrogen  gas  from  its  pores,  it  is 
very  quickly  restored  to  the  ordinary  condition  of 
mercury. 

Ex.  6.  When  the  ammonium  amalgam  is  squeezed 
through  a  piece  of  muslin,  it  is  immediately,  and  without 
change  of  temperature,  or  other  evidence  of  affinity, 
resolved  into  mercury. 

Ex.  7.  If  a  drop  of  sal-ammoniac  solution  be  placed 
upon  a  plate  of  glass,  a  lump  of  soft  sodium  amalgam 
be  added,  and  another  plate  of  glass  be  pressed  upon 
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the  whole,  the  ammonium  amalgam  formed  cannot  swell, 
but  expands  laterally,  assuming  a  reticular  appearance 
by  reason  of  the  many  gas  bubbles  which  in  fact  thus 
become  perceptible. 

If  a  lump  of  ammonium  amalgam,  already  in  the 
swollen  condition,  be  pressed  between  two  plates  of  glass, 
it  is  spread  out  into  a  thin  perforated  him  resembling 
lace. 

Ex.  8.  If  a  piece  of  spongy  platinum  be  heated  and 
stirred  into  smelted  sodium  amalgam,  the  latter  fills  the 
pores  of  the  platinum  sponge,  and  coats  it  uniformly.  A 
piece  of  this  compound  in  contact  with  a  solution  of  sal- 
ammoniac,  evolves  hydrogen  and  ammonia,  but  does  not 
swell ;  nor  does  a  globule  of  liquid  mercury,  expressed 
from  the  mass,  exhibit  any  of  the  characters  of  the 
ammonium  amalgam. 

Ex.  9.  A  piece  of  ammonium  amalgam  was  wiped 
gently  with  filter  paper  and  placed  in  naphtha.  After  a 
little  while  (to  permit  any  adherent  water  to  be  decom¬ 
posed)  a  test  tube  full  of  naphtha  was  inverted  over  it, 
the  evolution  of  hydrogen  gas  continued  as  the  amalgam 
shrank,  and  when,  after  the  lapse  of  an  hour,  the  mer¬ 
cury  was  restored  to  its  usual  condition,  a  bubble  of  gas, 
equal  in  volume  to  the  globule  of  mercury,  was  collected. 

Ex.  10.  If  a  drop  of  sodium  amalgam  be  heated  upon 
a  glass  plate,  then  touched  with  a  drop  of  sal-ammoniac 
solution,  it  at  once  swells  to  the  full  size  of  an  ammo¬ 
nium  amalgam  which  would  have  required  several 
minutes  if  the  reaction  had  taken  place  in  the  cold. 

Ex.  11.  The  sodium  amalgam  decomposes  cold  water 
with  comparative  slowness ;  in  boiling  water  a  rapid 
evolution  of  gas  takes  place,  although  some  time  is  re¬ 
quired  to  fully  oxidise  the  sodium.  Boiling  solution  of 
aqua  ammonia  acts  like  boiling  water.  In  none  of  these 
cases  does  any  swelling  take  place,  but  this  phenomenon 
is  manifested  immediately  if  to  the  boiling  aqua  ammonia 
a  few  drops  of  carbonate  of  ammonia  be  added. 

Ex.  12.  The  ammonium  amalgam  is  formed  with 
apparently  equal  facility,  employing  the  solutions  of  the 
following ammoniacal  salts:— Chloride, oxalate,  sulphate, 
and  bi-sulphate  ;  the  characteristics  of  the  amalgam  thus 
formed  being  alike.  The  reaction  with  bisulphate  of 
ammonia  is  instructive,  showing  the  formation  of  the 
amalgam  in  the  presence  of  an  acid  which  facilitates  the 
decomposition  of  water  by  certain  metals.  If  a  piece 
of  reddened  litmus  paper  be  saturated  with  solution  of 
bisulphate  of  ammonia,  and  a  piece  of  sodium  amalgam 
be  dropped  thereupon,  the  formation  of  the  ammonium 
amalgam  takes  place  as  usual,  and  the  evolution  of  the 
ammonia  neutralises  the  acid,  producing  an  alkaline  re¬ 
action  upon  the  paper  under  the  mass. 

Ex.  13.  The  ammonium  amalgam  cannot  be  formed 
with  solution  of  nitrate  of  ammonia.  With  this  reagent 
a  very  rapid  evolution  of  gas  takes  place,  and  a  globule 
of  mercury  remains.  In  this  reaction  there  are  no  indi¬ 
cations  of  hyponitrous  or  nitrous  acids,  and  a  drop  of 
sulphide  of  ammonium  added  to  the  resulting  liquid  pro¬ 
duces  no  colouration,  except  in  a  film  upon  the  globule 
of  mercury.  If  a  drop  of  fluid  sodium  amalgam  be  pro¬ 
jected  into  a  drop  of  solution  of  sal-ammoniac  upon  a 
glass  plate,  the  ammonium  amalgam  is  formed  rapidly ; 
but  a  few  drops  of  solution  of  nitrate  of  ammonia 
poured  upon  the  swelled  mass  reduce  it  instantly,  and 
without  the  evolutions  of  nitrous  fumes,  to  the  condition 
of  ordinary  mercury. 

Ex.  14.  By  the  kindness  of  M.  Carey  Lea,  Esq.,  who 
furnished  me  with  some  of  the  salt,  I  have  acted  upon 
tlm  sodium  amalgam  with  solution  of  oxalate  of  methyl- 
amine.  A  slight  turgescence  is  exhibited  in  this  reaction, 


but  not  nearly  to  so  great  an  extent  as  with  oxalate  of 
ammonia.  The  globule  of  methylamine  amalgam 
pressed  between  glass  plates  manifests  a  reticulated 
appearance  from  gas  bubbles,  but  to  a  less  degree  than 
in  the  case  of  ammonia  salts.  Hydrogen  and  methyl- 
amine  are  evolved. 

Ex.  15.  With  the  battery. — The  ammonium  amalgam 
was  formed  by  the  battery,  using  different  ammonia 
salts  in  contact  with  mercury  at  the  negative  pole. 

The  general  characteristics  of  the  amalgam  thus 
obtained  were  the  same  as  when  sodium  was  employed. 

With  a  Smee  battery  of  six  pairs,  of  which  each  zinc 
plate  measured  3x5  inches,  the  amalgam  was  obtained 
in  small  quantities  ;  but  ten  of  Bunsen’s  elements  were 
required  to  obtain  sufficient  to  study  its  properties. 

By  the  electrolysis  of  a  solution  of  sal-ammoniac  con¬ 
tained  in  a  U  -tube,  which  was  furnished  with  a  porous 
diaphragm  of  filter  paper,  decomposition  took  place 
rapidly  with  either  of  the  batteries  ;  hydrogen  and  am¬ 
monia  appearingat  the  negative  pole,  and  nitrogen,  chlo¬ 
rine,  and  hydrochloric  acid  at  the  positive  pole.  No 
formation  of  chloride  of  nitrogen  was  detected  in  the 
reaction. 

The  amalgam  did  not  form  with  mercury  in  the  nega¬ 
tive  branch  of  the  U,  the  decomposition  then  being  the 
same  as  without  the  metal. 

The  electrolysis  of  carbonate  of  ammonia  yielded 
similar  results,  carbonic  acid  being  evolved. 

With  solution  of  nitrate  of  ammonia  in  a  U  tube, 
hydrogen  and  ammonia  appeared  at  the  negative  pole, 
and  nitric  acid  and  oxygen  at  the  positive  electrode.  A 
small  quantity  of  the  gases  collected  at  the  positive  pole 
were  absorbed  by  water.  If  a  globule  of  mercury  be 
placed  in  a  cup-like  depression  in  a  moistened  lump  of 
sal  ammoniac  or  carbonate  of  ammonia,  and  be  connected 
with  the  negativepole,  the  circuit  being  completed  through 
the  salt,  the  ammonium  amalgam  is  formed  while  the  cur¬ 
rent  is  passing. 

If  a  piece  of  filter  paper  be  placed  upon  a  glass  plate, 
and  be  moistened  with  a  solution  of  carbonate  of  am¬ 
monia  containing  lumps  of  the  salt,  and  if  upon  the 
paper  a  globule  of  mercury  be  deposited,  the  amalgam  is 
beautifully  manifested  when  the  current  of  a  ten-cell 
Bunsen  battery  is  passing  through  the  mercury  and  paper, 
the  metal  being  in  contact  with  the  negative  pole.  The 
amalgam  swells  out  in  a  dendritic  form,  tending  towards 
the  positive  pole  and  maintaining  its  position  while  the 
current  lasts.  Upon  breaking  the  connexion  the  swelled 
mass  shrinks  gradually.  At  all  times,  until  restored  to 
the  condition  of  mercury,  the  amalgam  exhibits  nume¬ 
rous  and  minute  gas  bubbles  when  pressed  between  glass 
plates. 

If,  during  the  passage  of  the  current,  a  glass  plate  be 
pressed  upon  the  amalgam,  it  is  flattened  into  a  thin 
plate  or  film.  By  this  means  the  swelling  is  prevented, 
and  the  ammonium  amalgam  is  not  formed.  This  result 
appears  to  be  conclusive  as  to  the  non-existence  of  the 
ammonium  amalgam,  for,  if  it  exist,  it  should  be  main¬ 
tained  in  a  film  as  well  as  in  a  globule  as  long  as  the 
current  is  passing. 

The  so-called  ammonium  amalgam  could  not  be  formed 
by  the  electrolysis  of  nitrate  of  ammonia,  and  a  few  drops 
of  a  solution  of  this  salt  causes  the  swelling  to  subside  in 
ammonium  amalgam  already  formed  by  the  action  of  the 
battery  upon  sal-ammoniac,  or  carbonate  of  ammonia,  in 
contact  with  mercury. 

If  spongy  platinum,  imbued  with  mercury,  be  placed 
in  contact  with  the  negative  pole  of  the  battery,  and  the 
current  be  passed  through  either  a  solution  of  sal-am- 
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moniac,  or  one  of  carbonate  of  ammonia  to  the  positive 
pole,  no  swelling  takes  place,  even  though  a  large  globule 
of  mercury  adhere  to  the  sponge;  but  violent  ebullition 
of  gas  is  manifested. 

This  is  a  very  instructive  experiment.  The  sponge  of 
platinum  cannot  act  by  reason  of  fine  pores,  for  they  are 
all  filled  with  mercury.  The  prevention  of  the  amalgam 
formation  must  lie  in  the  nature  of  the  platinum  itself; 
itself;  it  is  a  catalytic  or  contact  action. 

From  these  experiments  it  would  seem  that — 

1.  The  so-called  ammonium  amalgam  is  not  an  alloy 
of  mercury  and  ammonium. 

2.  The  swelling  of  the  mass  in  the  phenomenon  is  due 
to  the  retention  of  gas  bubbles  ;  and, 

3.  The  coherence  of  the  gases  and  liquids  concerned  is 
changed  from  a  normal  condition,  exhibiting  phenomena 
which  may  be  classed  with  those  of  catalysis. 

[We  remember,  about  fifteen  years  ago,  witnessing 
some  most  interesting  experiments  by  a  talented  young 
chemist,  Mr.  Scarlett,  on  the  subject  of  the  ammonium 
amalgam.  Mr.  Scarlett,  who  was  then  a  student  at  the 
Royal  College  of  Chemistry,  had  not  only  discovered  a 
way  of  preserving  ammonium  amalgam  by  submerging 
it  under  castor-oil,  in  •which  it  appeared  quite  perma¬ 
nent ;  but,  we  believe,  he  had  succeeded  in  re-forming 
the  amalgam,  without  the  intervention  of  sodium,  by 
the  direct  combination  of  its  constituents  in  sealed  tubes. 
Many  Fellows  of  the  Chemical  Society  will  doubtless 
recollect  the  interest  with  which  Mr.  Scarlett’s  ammo¬ 
nium  amalgam,  in  pint  bottles,  was  examined,  at  the 
close  of  one  of  the  evening  meetings  in  Cavendish 
Square.  We  believe  Mr.  Scarlett  died  soon  after.  Can 
any  of  our  readers  inform  us  if  he  left  any  record  of  these 
valuable  experiments? — Ed.  C.  N.] 


Analysis  of  Natural  Phosphates,  by  R.  War  I N  G  t  ON ,  y  /  m .  * 

Phosphoric  acid  forms  insoluble  compounds  with 
nearly  all  bases  except  alkalies.  When  occurring  com¬ 
bined  with  an  alkali,  it  is  determined  by  the  chemist 
without  difficulty  ;  in  our  manures,  however,  it  is  found 
united  with  lime,  oxide  of  iron,  alumina,  and  magnesia, 
and  it  is  when  in  this  form  of  combination  that  its  esti¬ 
mation  has  given  chemists  so  much  trouble.  More  atten¬ 
tion  and  ingenuity  have  perhaps  been  called  forth  by 
this  problem  than  have  been  bestowed  upon  any  other 
portion  of  chemical  analysis;  the  result  has  been  the 
publication  of  a  great  number  of  excellent  processes. 
The  subject  is  a  large  one  ;  we  shall  mention  those 
methods  only  which  are  applicable  to  agricultural  phos¬ 
phates. 

I.  Estimation  as  l*lio*plsate  of  Lime, — Atten¬ 
tion  is  naturally  called  first  to  the  old,  and  still  very 
common  method  of  precipitation  by  ammonia  ;  advantage 
is  taken  of  the  insolubility  of  phosphate  of  lime ;  am¬ 
monia  is  added  to  the  acid  solution  of  the  phosphate  ; 
and  the  precipitated  phosphate  of  lime  collected  and 
weighed.  In  cases  where  phosphate  of  lime  occurs 
associated  with  only  alkaline  salts,  as  in  Peruvian 
guano,  this  plan  leaves  little  to  be  desired ;  the  in¬ 
solubility  of  phosphate  of  lime  is,  however,  not  quite 
equal  to  the  requirements  of  analysis.  In  applying 
this  method  to  bone-ash,  the  results  obtained  are 
frequently  too  high;  the  precipitated  phosphate  contain¬ 

*  Extracted  from  ‘  ‘  Practice  with  Science.’'  Part  1. 


ing  an  excess  of  lime  (mechanically  held)  derived  from 
the  carbonate  of  lime  present  in  bones.  This  error  is 
to  a  great  extent  removed  by  redissolving  the  phosphate 
after  it  has  been  washed,  and  then  reprecipitating 
it.  The  determinations  thus  made  can  never  be  very 
exact ;  they  are  sufficiently  so,  however,  for  some  com¬ 
mercial  purposes,  and  the  method  has  the  advantage  of 
simplicity  and  speed. 

This  method  is  wTholiy  unfit  for  the  analysis  of  copro- 
lites,  which  contain  a  much  larger  proportion  of  car¬ 
bonate  of  lime  than  bone — namely,  about  1  part  of 
carbonate  to  4  of  phosphate;  while  in  bones  the  propor¬ 
tion  is  1  to  15.  Besides,  eoprolites  generally  contain  a 
small  quantity  of  fluoride  of  calcium — a  salt  insoluble 
in  water,  and,  therefore,  precipitated  with  the  phosphate 
of  lime.  The  results  obtained  are,  therefore,  invariably 
too  high.  Thousands  of  tons  of  eoprolites  are,  neverthe¬ 
less,  yearly  purchased  on  the  strength  of  such  analyses ! 
Generally  speaking,  all  analyses  of  eoprolites  showing 
more  than  59  or  60  per  cent,  of  phosphates  are  to  be 
suspected,  and  the  buyer  had  better  inquire  what  method 
of  analysis  has  been  adopted. 

II.  Separation  l>y  Means  of  Iron. — The  solution 
of  phosphate  in  acid  is  treated  with  perchloride  of  iron 
and  acetate  of  soda,  and  then  boiled  ;  the  whole  of  the 
iron  precipitates,  taking  with  it  all  the  phosphoric  acid 
present.  One  of  two  plans  is  then  followed.  If  a 
known  quantity  of  iron  has  been  added,  the  precipitate 
is  burnt  and  weighed;  the  amount  of  iron  used  deducted 
leaves  the  amount  of  phosphoric  acid  present.  Or,  the 
precipitate  is  dissolved  in  hydrochloric  acid,  tartaric,  or, 
better,  ci  lie  acid  added,  and  the  phosphoric  acid  pre¬ 
cipitated  by  magnesia  and  ammonia.  The  first  mode  of 
procedure  is  the  speedier,  but  cannot  be  followed  if  the 
phosphate  itself  contains  iron  or  aluminium ;  the  second 
plan  is  applicable  in  all  cases.  Separation  by  means  of 
iron  is  a  reliable  method ;  its  successful  use  requires  a 
little  experience  ;  the  chief  practical  difficulty  is  the 
bulk  of  the  ferruginous  precipitate. 

III.  Separation  l>y  Means  of  JLea*l. —  Ilie  nitric 
acid  solution  of  the  phosphate  is  treated  with  an  excess 
of  acetate  of  lead,  and  the  precipitate,  after  warming, 
wrashed  by  decantation.  The  phosphate  of  lead  is  then 
decomposed  by  treatment  with  oxalic  acid  ;  or  it  is  dis¬ 
solved  in  nitric  acid,  and  the  lead  thrown  down  either 
with  sulphuretted  hydrogen  or  sulphuric  acid.  After 
thus  removing  the  lead,  the  phosphoric  acid  is  deter¬ 
mined  with  magnesia,  a  little  citric  acid  being  first 
added  if  iron  were  originally  present.  This  method  is 
simple  and  good,  and  applicable  to  the  analysis  of  all 
the  phosphates  employed  in  agriculture. 

IV.  Separation  K>y  Means  of  Tin. — The  concen¬ 
trated  solution  in  nitric  acid  is  digested  with  a  weighed 
amount  of  pure  tin  foil,  in  quantity  about  eight  times 
that  of  the  phosphoric  acid  supposed  to  be  present.  The 
precipitated  binoxide  of  tin  carries  with  it  all  the  phos¬ 
phoric  acid;  it  is  collected,  washed,  burnt,  and  weighed, 
the  excess  over  the  oxide  from  the  tin  used  being 
phosphoric  acid.  This  method  is  simple,  but  in  the 
form  here  described  is  not  susceptible  of  the  highest 
degree  of  accuracy.  It  is  not  available  in  the  presence 
of  much  iron. 

Ir.  Separation  l>y  Means  of  Mercury.— The  nitric 
acid  solution  is  evaporated  to  dryness  with  excess  ot 
metallic  mercury  ,*the  residue  collected  and  washed,  mixed 
when  dry  with  carbonate  of  soda,  and  very  gradually 
heated  to  fusion.  The  fused  mass  is  dissolved  in  water, 
neutralised  with  acid,  and  the  phosphoric  acid  precipi¬ 
tated  by  magnesia.  This  method  is  §aid  on  high  agthQfity 
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to  be  perfectly  accurate ;  it  has  not  been  much  used  for 
agricultural  purposes. 

VI.  Estimation  as  l*li©si»laate  of  Uranium, — 

The  acetic  solution  is  precipitated  by  acetate  of  uranium, 
the  solution  boiled,  the  phosphate  of  uranium  washed  by 
decantation,  ignited,  and  weighed.  The  method  is 
available  only  when  iron  and  aluminium  are  absent ; 
when  properly  performed  it  admits  of  great  accuracy. 

VII.  Separation  lay  Means  of  Sulphuric  Acisl. 
— The  acid  solution  of  the  phosphate  is  evaporated  with 
excess  of  sulphuric  acid,  the  whole  then  treated  with 
alcohol,  and  the  sulphate  of  lime  separated  by  filtration. 
The  phosphoric  acid  is  then  determined  with  magnesia. 
This  plan  is  an  old  one,  and  now  little  used. 

Till.  Separation  lay  Means  of  ©xalic  Acid. — 
In  this  method  the  solution,  slightly  acid  with  hydro¬ 
chloric  acid,  is  treated  with  an  excess  of  oxalate  of  am¬ 
monia,  the  oxalate  of  lime  separated,  and  the  phosphoric 
acid  in  the  filtrate  determined  with  magnesia,  citric  acid 
being  added  if  iron  or  aluminium  be  present.  This 
method  requires  some  experience  to  insure  success.  The 
safest  plan  is  to  keep  the  solution  fairly  acid  during  the 
precipitation  by  oxalate  of  ammonia,  and  at  last  to  re¬ 
dissolve  the  magnesian  precipitate  in  dilute  acetic  acid, 
and  after  separating  any  oxalate  of  lime  it  may  contain, 
to  re- precipitate.  With  these  precautions,  the  method  is 
perfectly  reliable. 

In  reviewing  these  methods,  we  see  that  only  Nos.  II., 
III.,  and  VIII.,  with  perhaps  V.,  can  be  recommended 
for  the  analysis  of  coprolite,  or  other  phosphate  contain¬ 
ing  iron  and  aluminium.  For  general  purposes  Nos.  III., 
VI.,  and  VIII.  appear  to  deserve  most  commendation. 
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On  the  Discoveries  in  Chemistry  applied  to  Arts  and  Manu¬ 
factures. — In  this  lecture  I  intend  to  treat  of  chemistry 
applied  to  the  arts,  and  more  especially  to  some  of  the 
discoveries  which  have  been  made  within  the  last  two 
years.  Many  of  these  will  appear  to  you  to  be  incomplete, 
but  if  complete  they  would  not  be  new,  for  seldom  are 
discoveries  perfected  at  once.  They  are  generally  the 
result  of  many  years’  study,  and  of  the  thoughtful  con¬ 
sideration  of  several  men. 

The  first  part  of  this  lecture  will  have  reference  to  some 
of  the  applications  which  the  laws  of  light  have  received 
during  the  last  few  years  ;  and  it  will,  I  hope,  convince 
you  of  the  necessity  of  every  one  engaged  in  the  arts 
making  himself  acquainted  with  all  the  laws  connected 
with  the  phenomena  of  light,  to  enable  him  to  appreciate 
the  discoveries  which  have  been  made,  or  to  assist  him  in 
improving  upon  those  which  are  already  known,  as  they 
are  constantly  receiving  the  most  valuable  applications  in 
the  arts  and  manufactures.  Thus,  for  example,  M.  Donne 
has  applied  the  properties  of  light  to  ascertain  the  relative 
values  of  milks  by  the  amount  of  cream  they  contain,  and 
this  he  effects  by  an  instrument  which  he  calls  the  lacto- 
scope.  Duboscq  Soleil  has  applied  with  great  success  one 
of  the  most  complicated  laws  of  light — viz.,  polarised 
light — to  the  commercial  estimation  of  the  various  qualities 
of  sugars.  By  this  process  the  sugar  refiner,  or  any  other 
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person  interested  in  that  product,  is  enabled  to  ascertain 
in  half  an  hour  exactly  the  amount  of  crystallised  sugar 
there  is  in  a  given  sample,  as  compared  with  the  quantity 
of  non -cry  st  alii  sable,  or  what  is  commonly  called  treacle. 
M.  Duboscq  Soleil’ s  apparatus  is  considered  so  accurate 
that  the  French  Government  has  adopted  it  to  determine 
the  value  of  raw  sugars  imported  into  the  country,  and  the 
customs  duties  are  levied  upon  the  results  given  by  this 
instrument.  I  may  further  add  that  this  apparatus,  called  a 
“  Polarising  Saccharometer,”  is  based  on  the  peculiar  pro¬ 
perty  which  light  has  when  polarised,  or  when  its  rays 
are  received  at  an  angle  of  on  a  plate  of  tour¬ 

maline  or  a  mirror.  M.  Duboscq  Soleil’s  apparatus 
enables  him  to  work  with  polarised  light,  which  presents 
the  various  colours  of  the  spectrum,  in  such  a  way  as  to 
enable  him  thereby  to  determine,  as  I  have  already  stated, 
the  amount  of  crystallisable  sugar  in  any  given  quantity 
of  the  article  sufficiently  accurately  for  all  commercial 
purposes. 

It  is  impossible  for  me,  in  a  single  lecture,  to  attempt  to 
give  you  an  idea  of  the  various  improvements  which  have 
been  effected,  even  within  the  last  two  years,  in  the  arts  of 
photography,  Talbotype,  photozincography,  gly phography, 
or  other  processes  which  are  due  to  the  action  of  light  on 
sensitive  surfaces  ;  but  you  will  find  an  excellent  paper  on 
the  application  of  photography,  and  also  of  light  to  sensi¬ 
tive  surfaces  as  applied  to  the  art  of  engraving,  in  vol.  xiih, 
page  1  3  1,  of  the  Journal  of  the  Society  of  Arts ,  by  Mr. 
S.  T.  Davenport,  under  the  heading  of  “Engraving  and 
other  Reproductive  Art  Processes.”  Still  there  are  two 
discoveries  which  appear  to  me  to  deserve  passing  notice — 
viz.,  the  carbon  process  of  Mr.  Swan,  and  also  the  process 
discovered  by  M.  Villeme,  and  now  carried  on  in  London 
by  a  company,  by  which  the  operator  is  enabled  not  only 
to  take  the  photograph  of  a  person,  but  to  produce  a 
statuette  giving  a  full  representation  of  the  figure  itself, 
and  a  far  more  accurate  personification  than  could  be  pro¬ 
duced  by  any  sculptor,  and  that  at  a  cost  of  as  many  shil¬ 
lings  as  the  sculptor  would  expect  pounds.  But  the  most 
important  series  of  researches  which  have  been  made  of 
late  years  in  connection  with  photography,  and  to  which 
I  deem  it  my  duty  to  call  especial  attention,  are  such  as  to 
acquire  more  and  more  importance  as  they  are  more  de¬ 
veloped  ;  I  therefore  feel  convinced  that  any  one  who  will 
devote  his  talents  to  the  study  of  this  particular  branch  of 
photography  will  in  time  be  amply  rewarded,  and  of  this 
there  can  be  no  doubt  when  we  consider  the  results 
already  obtained  by  the  labours  of  only  two  or  three  gen¬ 
tlemen.  I  refer  to  the  re-production  of  the  various  colours 
of  the  spectrum  upon  sensitive  surfaces.  In  1838,  Her- 
schel  was  the  first  to  publish  a  paper  on  the  various 
colours  which  chloride  of  silver  is  susceptible  of  taking 
under  the  influence  of  certain  coloured  rays  of  light.  Mr. 
Robert  Hunt  also  published  in  1840  a  paper  referring  to 
the  subject ;  but  the  most  complete  series  of  researches  on 
the  subject  of  the  re-production  of  the  colours  of  the 
spectrum,  and  which  led  to  a  process  by  which  several  of 
the  colours  of  the  spectrum  could  be  produced  on  a  sensi¬ 
tive  surface,  is  due  to  Edmund  Becquerel.  The  results 
arrived  at  by  this  gentleman  were  so  remarkable  that  they 
drew  the  attention  of  the  whole  scientific  world  ;  and  the 
following  is  an  outline  of  the  processes  which  were  applied 
by  him  to  obtain  this  interesting  result.  He  took  a 
daguerreotype  plate  or  a  silver-plated  one,  and  having 
dipped  it  in  a  weak  solution  of  chlorine,  or,  what  was  still 
better,  a  weak  solution  of  hydrochloric  acid,  by  connecting 
it  with  the  poles  of  a  battery,  the  brilliant  silver  surface 
acquired  different  tints,  passing  gradually  from  an  opaque 
white  to  a  black  tint.  He  also  observed  that  the  tint  best 
suited  to  obtain  favourable  results  was  when  the  plate  had 
acquired  a  pearlisli  pink  ;  and  although  he  found  that  the 
plate  so  prepared,  when  placed  in  the  camera  obscura, 
assumed  the  colours  composing  the  spectrum,  still  they 
were  faint,  but  he  remedied  this  defect  of  intensity  of 
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tints  by  heating  for  several  hours  to  a  temperature  of  95° 
to  100°  the  chlorinated  plate,  and  then  submitting  it  to  the 
influence  of  the  various  colours  composing  the  spectrum. 
Further,  in  the  course  of  his  studies  he  made  the  impor¬ 
tant  observation  that  he  could  replace  the  peculiar  action 
of  heat  on  his  prepared  daguerreotype  plate  by  exposing 
it  to  the  rays  of  the  sun  under  a  sheet  of  paper  which  had 
been  steeped  in  an  acid  solution  of  sulphate  of  quinine. 
The  effect  of  this  was  that  the  plate  of  silver  assumed  an 
intense  white  colour,  nearly  resembling  that  of  paper  ; 
whilst,  if  the  protective  paper  had  not  been  used,  the  silver 
plate  would  have  gradually  acquired  a  dark  tint,  and 
would  have  lost  the  whole  of  its  sensitive  properties,  the 
protective  paper  having  the  power  of  arresting  completely 
the  most  refrangible  rays  of  light,  especially  those  which 
are  beyond  the  line  H  of  the  spectrum.  Notwithstanding 
M.  Edmond  Becquerel’s  ardent  hopes  to  find  a  method 
which  would  enable  him  to  fix  on  a  sensitive  surface  the 
various  colours  of  the  spectrum,  still  he  failed,  for  they 
faded  immediately  they  were  exposed  to  the  direct  rays  of 
light,  and  could  only  be  preserved  in  obscurity.  But  there 
is  one  gentleman  who  deserves  great  praise  for  the  extra¬ 
ordinary  perseverance  which  he  has  shown  in  this  class  of 
investigation.  I  mean  the  nephew  of  the  discoverer  of 
photography,  M.  Niepce  de  Saint  Victor.  Although  I  will 
not  enter  here  into  the  details  of  these  valuable  researches, 
as  they  can  be  found  in  the  Comptes  Rendns  de  V  Acctdemie 
des  Sciences,  still  I  may  just  be  allowed  to  state  that  he 
has  not  only  by  the  following  process  obtained  far  more 
brilliant  colours  than  those  first  produced  by  M.  Becquerel, 
but  has  succeeded  in  re-producing  on  sensitive  plates  the 
various  colours  of  coloured  surfaces,  such  as  are  presented 
by  fabrics,  flowers,  &c.,  and  further,  he  has  lately  been 
so  fortunate  as  to  re-produce  on  his  plates  yellow  and 
black  tints,  which  had  resisted  all  previous  attempts.  To 
give  you  an  idea  of  the  facts  arrived  at  by  this  gentleman, 
I  may  state  that  he  has  succeeded  in  so  fixing  upon  sen¬ 
sitive  surfaces  the  various  colours  of  the  spectrum,  or  of 
coloured  surfaces,  that  they  will  bear  the  action  of  diffused 
light  for  several  days.  In  fact,  I  have  seen  photographs 
which  re-produce  faithfully  a  small  dolL  dressed  up  in 
various  colours,  and  in  which  even  the  most  minute  orna¬ 
ment  could  be  traced,  and  what  is  certainly  not  less  inter¬ 
esting  was  the  re-production  of  the  iridescent  colours  of 
the  peacock’s  feather.  To  obtain  these  marvellous  results, 
M.  Niepce  de  Saint  Victor  takes  a  daguerreotype,  or  silver- 
coated  plate,  and  dips  it  into  a  weak  solution  of  hypo¬ 
chlorite  of  sodium,  having  a  specific  gravity  of  1*35,  until 
it  has  assumed  a  bright  pinkish  hue.  The  plate  is  then 
covered  with  a  solution  of  dextrine,  saturated  with  chlo¬ 
ride  of  lead  ;  it  is  then  dried,  and  subsequently  submitted 
to  the  action  of  heat,  as  in  M.  Becquerel’s  experiment,  or 
under  the  screen  of  sulphate  of  quinine,  also  referred  to 
above.  The  plate  is  then  ready  to  be  placed  in  the  camera 
obscura,  and  to  receive  the  colours  of  the  spectrum,  or 
representations  of  nature,  such  as  flowers,  as  well  as  certain 
colours  produced  by  man.  Lastly,  he  succeeds  in  increas¬ 
ing  the  stability  of  the  colours  developed  on  the  sensitive 
surface,  by  covering  the  plate  with  an  alcoholic  solution 
of  gum  benzoin,  and  M.  Niepce  gives  the  name  of  Helio¬ 
chromy  to  this  branch  of  photography. 

During  his  lengthened  researches,  M.  Niepce  de  St. 
Victor  has  made  two  series  of  observations  which  I  deem 
it  my  duty  to  lay  before  you — viz.,  that  he  can  produce 
with  facility,  on  prepared  plates,  the  binary  colours  of  the 
spectrum — viz.,  orange,  violet,  indigo,  and  green,  if  those 
colours  are  natural ;  but  if  they  are  artificially  produced 
by  the  mixing  of  two  of  the  primary  colours,  as  red  and 
yellow,  or  orange  and  blue,  and  yellow  or  blue,  he  cannot 
reproduce  the  binary  colour,  but  only  one  of  the  two 
colours  employed  by  the  artisan  to  prepare  them.  Thus, 
for  example,  he  can  reproduce  the  natural  green  of  mala¬ 
chite,  and  the  beautiful  colour  known  as  Scheele’s  green, 
but  he  cannot  do  so  with  a  mixture  of  Prussian-blue  and 


yellow  chromate  of  lead,  the  blue  only  reappearing.  These 
facts  enable  him  to  explain  why,  in  ordinary  photography, 
the  leaves  of  plants  always  appear  black,  and  why,  when  he 
attempts  to  fix  on  his  plates  the  colours  of  leaves,  they 
have  a  bluish  hue,  the  yellow  portion  of  the  colour  not 
being  reproducible. 

M.  Niepce  has  made  another  series  of  observations  which 
deserve  notice— viz.,  that  when  a  plate,  as  prepared  by 
his  process,  is  dipped  in  an  alcoholic  solution  of  substances 
susceptible  of  imparting  a  colour  to  flame,  such,  for 
example,  as  stiontia,  which  communicates  a  red  hue  to  it, 
or  baryta,  which  gives  a  yellowish- green  colour,  the  pre¬ 
pared  plates  when  exposed  in  the  camera  will  assume  the 
same  colour  as  the  salt  which  they  have  on  their  surface 
would  impart  to  the  flame  of  alcohol ;  and  if  a  salt  of 
copper  be  used,  which  has  the  property  of  communicating 
a  variety  of  tints  to  the  flame  of  alcohol,  the  plate  also 
will  assume  a  variety  of  tints  when  exposed  to  the  action 
of  light;  and  during  a  certain  period  of  his  lengthy 
researches  M.  Niepce  availed  himself  of  this  curious  phe¬ 
nomenon  to  obtain  coloured  plates  in  the  camera.  They 
are  not  only  interesting  as  reproductions  of  art,  and  as  a 
feat  of  extraordinary  skill  in  the  progress  of  photography, 
but  they  are  especially  so  because  in  time  they  will  lead 
to  methods  which  will  enable  us  to  communicate  to  our 
little  children  perfect  and  correct  views  of  our  time,  and 
other  interesting  facts  connected  with  the  period  in  which 
we  live. 

All  persons  interested  in  the  progress  of  photography 
will  find  full  details  of  the  new  processes  for  reproducing 
vitrified  photographic  plates  in  vol.  60,  page  1239,  of  the 
Comptes  Rendus  de  V Acctdemie  des  Sciences,  1865;  these  I 
omit,  as  they  are  purely  technical,  and  have  only  an 
interest  for  those  immediately  engaged  in  that  branch  of 
the  photographic  art. 

I  shall  now  have  the  pleasure  of  calling  your  attention 
to  a  most  important  series  of  researches  published  by 
Professors  Bunsen  and  Roscoe  ;  but,  to  enable  you  to 
appreciate  their  value,  it  is  necessary  that  I  should  make 
the  following  remarks : — It  is  now  well  known  that  the 
solar  spectrum  is  composed  of  three  primary  colours — blue, 
yellow,  and  red  ;  and,  also,  of  four  complementary  or 
binary  colours — viz.,  orange,  green,  indigo,  and  violet.  It 
is  also  known  that  those  colours  represent  different  pro¬ 
perties  or  qualities  of  that  universal  fluid  called  ether, 
which,  I  may  say,  was  generalised  by  Sir  Isaac  Newton 
under  the  name  of  gravitation,  on  which  the  whole  of  the 
planetary  system  is  based,  and  which  gives  to  the  universe 
its  harmony  and  stability.  This  fluid  is  susceptible,  under 
certain  influences,  as  those  generated  by  the  sun,  of  being 
set  in  vibration,  and  thus  are  generated  heat,  light,  and 
chemical  rays  ;  and  further,  as  there  is  no  chemical  action 
without  a  corresponding  production  of  electricity,  it  follows 
that  electricity,  as  well  as  magnetism,  may  be  considered 
as  a  mere  modification  in  the  vibrations  of  the  same  fluid. 
Therefore  we  may  truly  say  that  all  the  imponderable  fluids 
called  Light,  Electricity,  Heat,  Magnetism,  and  Force 
have  all  the  same  origin — namely,  the  fluid  called  ether, 
and  which,  according  to  the  nature  of  the  vibrations, 
developes  or  renders  palpable  to  our  senses  one  of  those 
fluids.  In  fact,  I  feel  convinced  that  this  unique  fluid  is 
not  converted  into  those  diverse  fluids  by  special  modifi¬ 
cations  of  its  own  vibrations,  but  that  they  only  become 
manifest  to  our  senses  when  it  has  imparted  its  own  or 
special  vibration  to  the  particles  of  matter,  and  that  it  is 
the  peculiar  vibration  which  it  imparts  to  the  molecules 
of  matter  that  developes  in  the  molecules  themselves  such 
a  mode  of  vibration  as  gives  birth  to  what  we  call  light, 
electricity,  magnetism,  heat,  and  force.  In  fact,  there  is 
no  doubt,  from  the  researches  of  Dr.  J.  P.  Joule,  Professors 
W  illiam  Thomson,  Mayer,  and  others,  that  heat  and  force 
are  the  same  fluid,  for  Dr.  Joule  has  given  us  the  exact 
measurement  of  that  force.  He  has  demonstrated  that 
the  amount  of  heat  necessary  to  raise  one  pound  of  water 
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one  degree  in  temperature  would,  if  applied  mechanically, 
be  competent  to  raise  one  pound  weight  772  feet  high,  or 
it  would  raise  772  pounds  one  foot  high.  The  term  “foot 
pound”  has  been  introduced  to  express  in  a  convenient  or 
systematic  way  the  lifting  of  772  pounds  to  the  height  of 
one  foot.  Thus  the  quantity  of  heat  necessary  to  raise 
the  temperature  of  a  pound  of  water  one  degree  being 
taken  as  a  standard,  772  foot  pounds  statute,  is  what  is 
called  the  mechanical  equivalent  of  heat.  Dr.  Tyndall, 
in  his  valuable  work  on  “Heat  considered  as  a  Mode  of 
Motion,”  gives  many  interesting  examples  of  the  conver¬ 
sion  of  heat  into  force,  and  vice  versa.  For  example,  he 
cites  the  following  theory  of  Professor  Thomson,  who 
assumes  that  an  immense  amount  of  force  is  converted  into 
heat  when  meteoric  matter  is  attracted  to  the  surface  of  the 
sun  by  the  molecular  attraction  called  gravitation ;  that 
the  force  generated  by  the  immense  velocity  with  which 
meteoric  matters  travel  towards  the  sun,  becomes  converted 
instantly  by  its  contact  'with  the  sun  into  heat ;  and  further, 
he  considers  that  the  showering  of  meteoric  matter,  as  well 
as  that  of  the  zodiacal  lights  on  the  sun’s  surface,  are  suffi¬ 
cient  to  account  for  the  immense  heat  which  he  supposes 
the  sun’s  surface  to  possess.  I  must  say  that  I  do  not 
believe  that  the  sun  possesses  much  heat  or  light.  I 
believe  that  it  is  only  an  immense  mass  which,  by  its  size 
as  compared  with  the  rest  of  the  planetary  system,  becomes 
the  centre  of  gravitation  ;  and  that  there  exists  between  it 
and  the  planetary  bodies  a  constant  state  of  attraction ; 
that  the  fluid  called  ether,  which  represents  the  force 
called  gravitation,  is  in  a  constant  state  of  activity  through¬ 
out  the  universe,  and  brings  about  that  godly  and  admir¬ 
able  harmony  which  pervades  it ;  and  although  the  ether 
filling  space  can  be  considered  in  a  constant  state  of  action 
or  vibration,  and  convertible  into  the  fluids  which  we  call 
heat,  light,  electricity,  and  magnetism,  still  these  fluids 
only  become  manifest  to  our  senses  when  they  put  into 
vibration  the  particles  of  matter,  or  produce,  according  to 
their  peculiar  vibration,  the  phenomena  of  light,  electri¬ 
city,  magnetism,  heat,  and  force  ;  for  if  heat  is  convertible 
into  force,  as  asserted  by  the  researches  of  the  eminent 
savants  above  stated,  why  should  not  the  production  of 
other  fluids  be  due  also  to  similar  phenomena  ?  If  it  be 
true,  as  Joule,  Thomson,  and  others  contend,  that  force 
and  heat  are  due  to  the  vibration  of  the  molecules  of  matter, 
and  that,  according  to  the  rapidity  of  the  vibrations  of  such 
atoms  (imparted  to  them  by  the  vibrations  of  ether),  one 
or  other  of  these  forces  is  engendered,  why  should  not  the 
manifestations  of  other  fluids  be  traced  to  similar  causes  ? 
In  fact,  no  doubt  can  exist,  in  my  opinion,  with  respect  to 
electricity  and  magnetism,  for  if  their  manifestations  to 
our  senses  were  owing  to  the  vibration  of  a  universal  force, 
it  would  affect  all  bodies  in  the  same  way  and  in  the  same 
degree.  Now,  this  is  not  the  case,  for  there  are  good  and 
bad  conductors.  Therefore  it  follows  that  the  atoms  com¬ 
posing  matter — or  more  so,  their  nature — have  an  influence 
on  its  degree  of  manifestation.  The  same  with  magnetism ; 
for  we  find  oxygen  to  be  magnetic,  and  nitrogen  non¬ 
magnetic  or  diamagnetic.  Thus,  it  appears  to  me  from 
these  facts,  which  might  be  multiplied  if  time  permitted, 
that  the  manifestations  of  heat,  force,  electricity,  and 
magnetism  are  not  peculiar  and  distinctive  fluids,  but  are 
due  to  the  modification  in  the  mode  of  vibration  of  the  univer¬ 
sal  fluid  called  ether,  which  imparts  to  matter  its  peculiar 
undulations,  and  that  these  forces  are  only  made  manifest 
to  us  when  the  vibrations  come  into  contact  with  solid 
matters  such  as  compose  the  atmosphere  or  the  earth. 
Therefore,  I  am  of  opinion  that  there  is  no  light,  heat, 
electricity,  or  magnetism  beyond  the  limits  of  the  atmo¬ 
sphere  which  surround  the  earth  ;  but  that  when  the 
ether,  which  is  in  a  state  of  vibration,  comes  in  contact 
with  the  particles  of  matter  composing  our  atmosphere,  it 
then  communicates  one  of  its  own  peculiar  vibrations  to 
these  particles  ;  then  they,  by  their  vibrations,  become 
luminous.  If  this  theory  is  correct,  it  follows  that  the 


production  of  the  phenomena  of  light  is  due  to  the  vibra¬ 
tions  of  solid  matter,  and  not  to  the  vibrations  of  the  ether, 
as  is  assumed  by  the  philosophers  of  the  day. 

I  very  well  know  that  these  views  of  mine  are  com¬ 
pletely  in  contradiction  with  those  entertained  by  most  of 
the  philosophers  of  the  day  ;  but  still  I  hope  to  be  able  to 
publish  a  sufficient  number  of  scientific  researches,  as  well 
as  to  draw  attention  to  such  a  number  of  physical,  che¬ 
mical,  and  astronomical  facts  as  may,  even  if  not  proving 
the  truth  of  my  views,  at  all  events,  I  hope,  deserve  some 
attention. 

(To  be  continued.) 


ACADEMY  OF  SCIENCES. 

October  23. 

M.  Boussingault  continued  his  memoir  “  On  the  Functions 
of  Leaves.”  The  first  series  of  experiments  now  described 
are  on  the  action  of  certain  vapours  on  leaves.  The  few 
experiments  made  induce  the  author  to  believe  that  vege¬ 
table  essential  oils  for  the  most  part  exert  no  well-pro¬ 
nounced  deleterious  influence  on  leaves,  but  oil  of  tur¬ 
pentine  does  appear  to  diminish  the  decomposing  power  of 
oleander  leaves.  The  next  series  describe  the  action  of 
the  vapour  of  mercury.  When  leaves  are  placed  under  a 
glass  bell  with  their  peduncles  immersed  in  mercury,  it 
would  appear  that  they  are  completely  deprived  of  their 
power  of  decomposing  carbonic  acid  ;  but  when  the  leaves 
are  not  directly  in  contact  with  mercury,  but  still  exposed 
to  the  metallic  vapour,  the  decomposing  power  is  lessened, 
but  not  completely  destroyed.  The  foregoing  experiments 
were  conducted  in  the  light,  but  the  author  has  proved 
that  leaves  kept  in  the  dark  in  contact  with  mercury 
transform  quite  as  much  oxygen  into  carbonic  acid  as  a 
leaf  similarly  placed  in  confined  air  will  when  not  in  contact 
with  mercury.  M.  Boussingault  next  describes  how  he 
collected  the  gases  evolved  from  the  branch  of  an  oleander 
still  attached  to  the  plant.  The  gas  escaped  from  the 
branch  at  the  r^te  of  3* 3.  c.  c.  per  hour,  and  in  twenty- 
three  hours  there  were  collected  76*93  c*  c*  of  a  mixture 
having  the  following  per  centage  composition  :  nitrogen, 
88*oi  ;  oxygen,  6*64;  carbonic  acid,  5*35.  This  gas,  the 
author  says,  is  similar  in  composition  to  that  confined  in 
strongly  manured  soil.  On  reaching  the  leaves  with  the 
sap  it  only  brings  carbon  to  the  vegetable  organism,  or,  as 
the  author  said  at  the  commencement,  carbonic  oxide, 
hydrogen  resulting  from  the  simultaneous  decomposition 
of  carbonic  acid  and  water.  Oxygen  is  evolved,  and  COH 
remain,  representing  the  composition  of  glucose,  C12H12012, 
which,  by  fixing  or  parting  with  the  elements  of  water, 
give  rise  to  the  bodies  designated  as  carbo-hydrates,  sugar, 
starch,  and  lignine,  and  which  a  leaf  elaborates  as  long  as 
it  is  stimulated  by  a  ray  of  light.  The  author  then  quotes 
some  illustrations  in  support  of  this  view  of  the  functions 
of  leaves. 

M.  P.  Collin  communicated  some  interesting  “  Experi¬ 
ments  on  Animal  Heat,  and  Specially  on  the  Temperature  of 
Arterial  Compared  with  Venous  Blood.”  The  author  has 
found  that  the  two  bloods  have  never  the  same  tempera¬ 
ture,  even  in  arteries  and  veins  in  close  proximity  to  each 
other ;  the  arterial  blood  is  always  warmer  than,  the 
venous.  Thus,  the  blood  of  the  carotid  artery  is  from 
a-half  to  two  degrees  warmer  than  the  blood  of  the 
jugular  vein.  A  similar  difference  of  temperature  is  to  be 
observed  in  the  blood  of  the  femoral  artery  and  the 
saphena  vein.  The  author  has  found  also  that  the  tem¬ 
perature  of  the  arterial  slowly  decreases  from  the  aortic 
trunk  towards  the  capillaries,  while  the  heat  of  venous 
blood  rises  as  it  makes  its  way  to  the  central  organ.  Every 
large  vessel  appears  to  have  its  proper  temperature  :  the 
superior  vena  cava  presents  the  minimum,  the  portal  vein 
the  maximum,  while  the  inferior  vena  cava  presents  an 
intermediate  degree.  In  general,  also,  the  author  found 
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that  the  blood  on  the  two  sides  of  the  heart  showed  small 
differences  of  temperature.  From  the  remarkable  fact  that 
in  the  heart  the  temperature  of  the  arterial  blood  sur¬ 
passes  that  of  the  venous,  the  author  draws  the  conclusion 
that  the  blood  becomes  heated  as  it  traverses  the  pul¬ 
monary  tissue.  In  fact,  he  argues,  if,  after  parting  with 
caloric  to  heat  the  air  in  the  bronchi,  as  well  as  to  vapourise 
the  products  of  transpiration,  it  still,  notwithstanding 
these  two  causes  of  cooling,  is  warmer  avhen  it  issues 
from,  than  when  it  entered  the  lung,  it  must  be  because 
heat  was  disengaged  by  the  action  of  the  air.  Thus  the 
blood  changes  effected  in  the  lung  must  be  considered  as 
one  source  of  animal  heat. 

M.  Bechamp  presented  a  note  “  On  the  Physiological 
Exhaustion  and  Vitality  of  Beer  Yeast.”  The  author 
washed  and  washed  globules  of  yeast  until  they  appeared 
to  be  mere  envelopes  of  cellules,  and  found  that  they  still 
retained  the  power  of  changing  cane-sugar  into  glucose, 
and  setting  up  the  alcoholic  fermentation,  which  proves, 
he  considers,  that  the  property  of  setting  up  fermentation 
resides  in  the  properties  of  the  living  cellule,  and  is  a 
consequence  of  the  act  of  nutrition  of  this  cellule.  We 
may  give  the  author’s  paper  in  detail  on  a  future  occasion. 

We  may  call  the  attention  of  our  medical  readers  to 
some  “  Experiments  on  the  Transfusion  of  Bloody”  by  MM. 
Eulenburg  and  Landois,  which  would  appear  to  have  some 
value.  We  shall  only  mention  those  which  show  that 
animals  poisoned  with  opium  may  be  kept  alive  by 
practising  what  the  authors  call  combined  transfusion, 
which  consists  in  drawing  off  the  poisoned  blood  and  sub¬ 
stituting  for  it  healthy  blood  from  an  animal  of  the  same 
species.  Other  experiments  showed  that  animals  deprived 
of  food  may  be  kept  alive  by  regularly  repeated  trans¬ 
fusions. 

M.  Monier  sent  a  note  “  On  the  Organic  Matters  of  in¬ 
salubrious  Waters .”  He  says  that  he  has  the  honour  of 
presenting  to  the  Academy  a  practical  method  of  proving 
the  presence  of  organic  matters  in  any  water  whatever  ; 
and,  moreover,  determining  the  proportion  of  these  in¬ 
salubrious  substances.  The  method  is  more  useful  and 
practical  than  novel.  The  author  employs  a  standard 
solution  of  permanganate  of  potash.  His  experiments  prove 
the  disappearance  of  organic  matter  in  running  water. 

MM.  Hugo  Schiff  and  E.  Becchi  presented  a  note  “  On 
Boric  Ethers.”  We  shall  give  this  note  at  length  next  week. 

M.  Niepce  de  Saint  Victor  presented  a  note  “  On  the 
Production  of  Blacks  in  Heliochromy.”  The  author  obtains 
blacks  by  four  processes.  The  first,  he  says,  offers  the 
most  interest,  because  by  it  pure  blacks  may  be  obtained 
either  in  a  camera  or  by  contact ;  these  results  are  obtained 
by  acting  on  the  chloride  of  silver  with  a  very  alkaline 
liquid.  The  second  consists  in  developing  a  black  but 
slightly  indicated,  and  this  he  calls  black  by  the  reduction 
of  chloride  of  silver.  The  third  consists  in  submitting  a 
slight  black  to  the  action  of  diffused  light ;  this  result 
the  author  calls  black  by  the  alteration  of  exposed 
chloride.  Lastly,  a  fourth  process  gives  a  dark  tint 
approaching  black  by  acting  successively  on  a  sensitised 
plate  with  two  complementary  colours,  as  blue  and  orange 
or  green  and  red.  In  his  next  memoir  the  author  intends 
to  describe  the  new  modes  of  preparing  the  plates ;  and 
will  soon  show  stereoscopic  proofs,  on  which  will  be  seen 
not  only  all  the  colours,  with  blacks  and  whites,  but  also 
the  lustre  of  metals,  and  the  scintillations  of  precious  stones. 


JL  ifew  Decanter. — A  very  ingenious  contrivance 
has  been  made  by  MM.  Toselli  and  D’Allmagne,  of  Paris. 
They  blow  a  small  globe  within  a  decanter  or  claret  jug. 
This  globe,  which  has  its  opening  at  the  side  of  the  larger 
vessel,  serves  to  hold  a  freezing  mixture  to  cool  wine  or 
water  in  summer,  and  in  winter  may  be  filled  with  warm 
water  to  take  the  chill  off  Burgundy  or  port. 
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Saint  Bartholomew’ s  Hospital  Reports.  Edited  by  Dr. 

Edwards  and  Mr.  Callender.  Vol.  I.  London: 

Longmans  and  Co.  1865. 

Clinical  Lectures  and  Reports.  By  the  Medical  and  Sur¬ 
gical  Staff  of  the  London  Hospital.  Vol.  II.  London  : 

Churchill  and  Sons.  1865. 

The  two  books  whose  titles  are  seen  above,  it  is  hardly 
necessary  to  say,  are  chiefly  occupied  with  matters  which 
do  not  concern  chemists  as  chemists,  whatever  the  interest 
they  may  have  for  individuals  liable,  like  the  rest  of  man¬ 
kind,  to  all  the  ills  which  flesh  is  heir  to.  Each,  however, 
contains  two  papers  which  legitimately  call  for  notice  in  a 
purely  chemical  journal.  In  the  Reports  of  St.  Bartholo¬ 
mew’s  Hospital  we  find  recorded  two  cases  of  poisoning 
by  Mercuric  Methide,  and  also  a  Note  on  Hippuric  Acid, 
by  Dr.  Odling  ;  and  in  the  volume  issued  by  the  London 
Hospital  staff  there  are  two  papers  by  Dr.  Letheby.  Of 
these  papers  we  propose  to  give  a  short  summary. 

The  two  cases  of  poisoning  by  mercuric  methide  are 
unique,  and  are  here  for  the  first  time  made  public, 
although  they  have  formed  the  subject  of  conversation 
among  chemists  in  London  for  months  past.  We  dwell 
on  them  at  some  length,  that  others  who  engage  in  the 
preparation  of  these  bodies  may  be  duly  cautioned  of  the 
risks  they  run,  and  advised  of  the  precautions  necessary 
to  be  taken  to  avoid  such  risks. 

An  account  of  the  method  by  which  mercuric  methide 
is  prepared  by  Messrs.  Erankland  and  Duppa  will  be  found 
in  Vol.  VIII.  of  the  Chemical  News,  page  262,  and  in 
the  Journal  of  the  Chemical  Society  for  December,  1863, 
and  may  very  properly  be  abridged  here.  A  mixture  of 
ten  parts  by  weight  of  iodide  of  methyl  and  one  part  of 
acetic  ether  is  treated  with  sodium  amalgam,  the  flask 
containing  the  ingredients  being  alternately  agitated  to 
promote  the  reaction  and  plunged  into  cold  water  to 
moderate  the  rise  in  temperature.  To  the  neck  of  the 
flask  is  attached  a  small  upright  Liebig’s  condenser  to 
arrest  the  vapour  of  iodide  of  methyl.  When  the  reaction 
has  terminated  the  contents  of  the  flask  are  distilled,  and 
the  ethereal  distillate,  after  separation  of  the  water,  first 
agitated  with  alcoholic  potash  to  remove  the  acetic  ether 
(which  took  no  part  in  the  reaction),  and  afterwards  well 
washed  with  water.  The  product  now  exhibits  the  boil¬ 
ing-point  and  other  properties  of  mercuric  methide. 

We  may  presume  that,  in  ignorance  of  the  poisonous 
qualities  of  any  vapour  escaping,  ail  these  operations  were 
conducted  in  the  open  laboratory,  and  not  under  a  hood 
or  in  a  closet.  The  consequences  to  the  operators  are  thus 
recorded  ;  we  of  course  greatly  abridge  the  reports  : — 

C.  TJ.,  aged  30,  admitted  into  Matthew  Ward,  Feb¬ 
ruary  3,  1865,  under  the  care  of  Dr.  Jeaffreson.  He  is  a 
German,  assistant  in  the  laboratory  of  St.  Bartholomew's 
Hospital.  For  nearly  three  months  past  he  has  been 
engaged  in  the  preparation  of  mercuric  methide,  and  has 
complained  during  the  time  of  impairment  of  sight.  Two 
days  ago  he  was  seized  with  numbness  of  the  hands,  deaf¬ 
ness,  and  great  weakness,  and  found  that  his  gums  became 
sore.  On  his  admission  to  the  hospital  he  complained  of 
a  feeling  of  general  debility  and  inability  to  stand  with¬ 
out  support.  He  moved  both  arms  and  legs  slowly  and 
with  some  difficulty,  but  sensation  in  them  was  unim¬ 
paired.  He  spoke  indistinctly,  and  was  deaf.  His  gums 
were  swollen  and  tender. 

The  treatment  we  shall  not  concern  ourselves  with  at 
present.  It  will  suffice  to  say  that  the  patient  went  from 
bad  to  worse,  that  the  odour  of  his  breath  and  body  got 
very  offensive,  that  he  became  at  times  maniacal,  and  that 
he  died  on  February  14. 

The  post-mortem  examination  revealed  a  generally  con¬ 
gested  state  of  the  brain,  but  especially  of  the  grey 
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matter;  the  liver  congested, -but  apparently  natural ;  the 
kidneys  also  congested,  soft,  and  weighing  about  six 
ounces  each.  It  would  have  added  considerably  to  the 
interest  of  these  observations  if  we  had  been  informed 
whether  or  not  these  organs  contained  mercury  ;  but  no 
chemical  examination  appears  to  have  been  made ;  at  all 
events,  none  is  recorded.  There  can  hardly  be  a  doubt, 
however,  that  mercury  would  have  been  found  in  them. 

The  next  case  is  perhaps  of  still  greater  interest.  T.  C., 
aged  23,  admitted  March  25,  1865,  under  the  same  phy¬ 
sician.  A  delicate-iooking  young  man  of  fair  complexion. 
He  had  been  engaged  as  assistant  in  the  laboratory  of  St. 
Bartholomew’s  Hospital  for  the  past  t  welve  months,  during 
the  last  four  of  which  he  has  not  been  well.  (The  dates 
should  be  noted  here.)  In  January  last  he  was  employed 
for  about  a  fortnight  in  the  preparation  of  mercuric 
methide,  but  has  not  worked  with  this  or  at  any  other 
mercurial  compound  since  that  time.  States  that  he  has 
a  taste  of  brass  in  his  mouth.  His  breath  is  offensive, 
his  gums  are  spongy,  and  his  sight  slightly  impaired. 
Hearing  appears  to  be  entirely  absent.  Powers  of  taste, 
speech,  and  smell  much  impaired.  Sensation  less  than 
natural.  Moves  his  limbs  perfectly,  but  slowly ;  can  grasp 
but  imperfectly,  and  drags  his  legs  after  him  in  walking. 
Has  perfect  control  over  his  sphincters.  We  need  not 
linger  over  the  daily  record  of  his  progress  from  bad  to 
worse.  The  report  ends  on  July  4,  when  his  condition  is 
thus  described : — “  He  is  quite  idiotic,  recognises  no  one, 
is  deaf,  and  unable  to  speak  any  words,  but  mutters,  cries 
out  or  laughs,  and  is  frequently  violent,  and  his  limbs 
move  convulsively.  His  bowels  are  in  general  confined  ; 
motions  and  urine  always  passed  involuntarily.”  In  this 
condition  we  believe  he  still  remains. 

It  is  much  to  be  regretted  that  these  interesting  cases 
have  been  recorded  entirely  without  comment,  and  it  wrould 
appear  that  for  aught  that  has  been  learned  from  their 
sufferings,  beyond  the  symptoms,  these  unfortunate 
martyrs  to  science  will  have  died  in  vain.  There  can  be 
no  doubt  that  we  have  all  the  symptoms  which  have  occa¬ 
sionally  been  observed  in  the  case  of  water-gilders  and 
quicksilver  miners,  but  greatly  intensified.  It  must  be 
remembered  that  mercuric  methide  contains  87  percent,  of 
mercury,  and  it  would  seem  that  the  peculiar  combination 
in  which  it  is  presented  facilitates  the  absorption  of  the 
metal,  and  enables  it,  so  to  speak,  to  penetrate  the  system 
more  profoundly.  Whether  nature  makes  any  spontaneous 
effort  at  the  elimination  of  the  poison  we  are  not  informed. 

This  recalls  us  to  the  medical  treatment  to  which  the 
patients  were  subjected.  We  remark  that  soon  after  his 
admission  to  the  hospital,  each  one  had  iodide  of  potassium 
administered  to  him.  With  what  idea  this  salt  was  given 
is  not  stated,  but  it  probably  was  intended  to  be  an  elimi¬ 
nating  agent.  How  far  we  are  justified  in  assuming  it  as 
a.  propter  hoc  that  each  one  after  taking  the  iodide  seems 
to  have  become  rapidly  worse,  we  are  unable  to  say  ;  but 
on  this  point  Ave  may  quote  some  curious  remarks  of 
Melsens.  This  Avriter  observes  that  the  first  effect  of  the 
administration  of  iodide  of  potassium  in  cases  of  mercurial 
intoxication  is  sometimes  to  revive  and  exaggerate  the 
action  of  the  poison.  This,  however,  he  adds  is  a  condi¬ 
tion  necessary  to  a  perfect  cure,  and  suggests  the  continu¬ 
ation  of  the  remedy  in  larger  and  larger  doses.* 

Melsens,  indeed,  adminsters  the  iodide  in  A'ery  large 
doses,  and  states  that  it  is  never  followed  by  any  ill  effects 
of  its  own  Avhen  perfectly  pure.  He  states  that  he  has 
proved  the  elimination  of  the  mercury  in  combination  with 
the  iodide  by  the  urine  in  cases  of  mercurial  palsy,  and 
also  the  absence  of  the  metal  in  that  excretion  after  a  cure 
was  effected.  But  Melsens’  writings  on  this  subject  are 
no  doubt  well  known,  and  Ave  need  not  refer  to  the  matter 
further. 

We  hope  that  the  knowledge  of  these  two  lamentable 

*  See  “  M^moire  sur  l’emploi  de  l’iodure  de  Potassium,  pour  com- 
battre  les  effec cions  saturniues  etmercurielles,”  &c.  Bruxelles.  1865. 


cases  will  prevent  the  recurrence  of  similar  accidents, 
and  that  they  will  remain  as  characterised  in  this  report — 
unique. 

With  regard  to  Dr.  Odling’s  note  on  Hippuric  Acid,  we 
need  only  say  that  he  here  brings  forward  the  same  vieAvs 
of  the  constitution  of  that  acid  which  he  illustrated  with 
so  much  skill  in  his  lectures  at  the  College  of  Physicians, 
and  which  Avillbe  found  at  page  66  of  our  present  volume. 

A  notice  of  Dr.  Letheby’s  papers  must  be  reserved  for 
another  occasion. 
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The  first  article  in  this  number  is  a  valuable  “  Contribu¬ 
tion  to  the  Knowledge  of  Graphitic  Acid ,”  by  Dr.  F.  Gotts- 
chalk.  This  acid,  discovered  by  Sir  B.  Brodie,  our  readers 
will  remember,  is  formed  when  pure  graphite  is  treated 
with  chlorate  of  potash  and  the  strongest  nitric  acid.  This 
treatment  must  be  repeated  several  times.  After  the  first 
digestion  the  graphite  remains  black ;  but  on  subsequent 
digestions  it  passes  through  different  shades  of  green,  to 
a  sulphur  yellow,  the  colour  of  the  graphitic  acid.  The 
acid  is  carefully  washed  and  dried  under  the  air-pump,  or 
at  iooe  C.  Gottschalk  gives  as  the  formula  of  graphitic 
acid  Gr6H6018,  which  differs  from  that  of  Brodie 
Gr6H6015  by  3O  (graphite,  Gr  —  33).  Under  the 
microscope  graphitic  acid  appears  as  minute  transparent 
scales.  It  blackens  in  the  light.  Water  dissolves  aminute 
quantity,  so  does  alcohol ;  but  it  appears  to  be  insoluble 
in  nearly  every  other  menstruum.  Paper  soaked  in  the 
aqueous  solution  becomes  reddish  brown  on  parts  exposed 
to  the  light;  but  the  parts  protected  from  light  remain 
quite  white.  Possibly  the  study  of  this  substance  may 
lead  to  the  discoArery  of  a  process  for  carbon  printing.  The 
chemical  reactions  of  graphitic  acid  are  not  very  distinct, 
and  the  author’s  account  of  them  only  confirms  the  descrip¬ 
tion  of  Brodie. 

The  other  papers  in  this  Journal  have  been  noticed 
before,  with  the  exception  of  a  short  notice  of  a  communi¬ 
cation  by  Professor  Boettger,  “  On  the  Preparation  of 
Metallic  Peroxides ,”  who  states  that  the  quickest  method 
of  preparing  these  bodies  is  by  digesting  for  some  time  at 
ioo°  C.  the  recently  precipitated  hydrated  oxides  with 
a  solution  of  hypochlorite  of  soda  containing  some  free 
soda.  In  this  way  he  has  prepared  the  peroxides  of  lead, 
bismuth,  manganese,  cobalt,  and  nickel,  as  well  as  that  of 
copper.  W e  shall  give  this  notice  at  length  in  another  place. 


NOTICES  OF  PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR 
.  SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

2293.  F.  Tollhausen,  Boulevart  Magenta,  Paris,  “A 
new  fire-work  producing  instantaneously  the  forms  of 
serpents,  and  other  forms  of  a  like  nature.” — A  communi¬ 
cation  from  F.  Barnet  and  C.  A.  Roussille,  Rue  de  Rivoli, 
Paris. — Petition  recorded  September  7,  1865. 

2404.  S.  Trotman,  Lyme  Street,  Camden  Toavu,  “  Im¬ 
provements  in  the  manufacture  of  paper.” — Sept.  21,  1865. 

2448.  W.  Unwin,  Sheffield,  “Improvements  in  the 
manufacture  of  iron.” — September  25,  1865. 

2456.  N.  KorslumofF,  Birmingham,  “  Improvements  in 
the  manufacture  of  cast-iron,  malleable  iron,  and  steel.” 
— September  26,  1865. 

2490.  A.  M.  Bennett,  Oakfield,  Gateacre,  near  Liver¬ 
pool,  “  Improvements  in  apparatus  for  ascertaining  specific 
gravities  and  the  bulk  of  solids,  and  also  for  other  similar 
uses.” 

2494.  J.  Smith  and  W.  F.  Bath,  Birmingham,  “  Im¬ 
provements  in  apparatus  for  heating,  evaporating,  and 
cooling  liquids.” — September  28,  1865. 
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2506.  J.  De  Weweime,  and  A.  V erschaffelt,  Ghent, 
Belgium,  “  Improvements  in  dyeing.” — Sept.  29,  1865. 
j&.  2516.  J.  W.  M.  Miller,  Southsea,  Hampshire,  “An  im¬ 
proved  process  for  preparing  skins  and  hides  or  leather,  so 
as  to  render  such  substances  waterproof  and  more  durable 
than  heretofore.” — September  30,  1865. 

2528.  S.  C.  Salisbury,  New  York,  U.S.A.,  “Improve¬ 
ments  in  blast-furnaces.” — October  2,  1865. 

2536.  It.  A.  Brooman,  Fleet  Street,  “  Improvements  in 
preparing  red  and  violet  colouring  matter,  for  dyeing  and 
printing  silk,  wool,  cotton,  and  other  textile,  vegetable, 
and  mineral  substances.” — A  communication  from  P. 
Chevalier,  Lyons,  Prance. — October  3,  1865. 

2544.  A.  Craig,  Lees  wood-hill  Colliery,  Mold,  Flint¬ 
shire,  “Improvements  in  apparatus  for  extracting  oil  from 
coal,  shale,  and  other  minerals.” — Oct.  4,  1865. 

2590.  T.  Campbell,  Jamaica,  “Improvements  in  evapo¬ 
rating  and  distilling  liquids,  and  in  the  apparatus  employed 
therein.” 

2591.  W.  Harris,  Wimbledon,  Surrey,  “Improvements 
in  tanning  or  treating  hides  applicable  for  machine  bands 
and  other  purposes.” 

2592.  J.  B.  Thompson,  Rothwell  Street,  Regent’s  Park 
Road,  “  Improvements  in  coating  iron  and  steel  with  gold, 
silver,  platinum,  or  copper.” — Oct.  7,  1865. 

2620.  J.  Crutchett,  Washington,  U.S.A.,  “Improve¬ 
ments  in  the  manufacture  of  gas.” — Oct.  n,  1865. 

2646.  R.  A.  Brooman,  Fleet  Street,  “  An  improved  liquid 
compound'for  purifying  sea  and  other  waters.” — A  com¬ 
munication  from  L.  Daryon,  Armentieres,  France. 

2648.  J.  De  Witt  Brinckerhoff,  New  York,  U.S.A., 
“  An  improvement  in  preparing  paper  and  the  surfaces  of 
other  materials  for  use  in  photography.” — Oct.  13,  1865. 

2660.  A.  J.  Mott,  Liverpool,  “  Certain  improvements  in 
the  production  and  uses  of  carbonic  acid  gas.” 

2662.  W.  Clark,  Chancery  Lane,  “Improvements  in  the 
treatment  of  copper  ores  in  the  manufacture  of  copper.” — 
A  communication  from  F.  Le  Clerc,  Boulevart  St.  Martin, 
Paris. — Oct.  16,  1865. 

2674.  C.  G.  Lenk,  Dresden,  Saxony,  “An  improved 
process  for  purifying  and  preserving  water.” — Oct.  17, 
1865. 

Notices  to  Proceed. 

2314.  J.  Casthelay  and  N.  Basset,  Rue  Ste.  Croix  de  la 
Bretonnerie,  Paris,  “  Improvements  in  the  manufacture  of 
oxalic  acid.” — Sept.  9,  1865. 

1600.  C.  J.  Collins,  Upper  Thames  Street,  “A  new  or 
improved  artificial  fuel.” — Petition  recorded  June  13, 1865. 

1636.  A.  Klein,  Leipzig,  Saxony,  “Improvements  in 
gunpowder  for  mining  and  war  purposes.” — A  communi¬ 
cation  from  G.  A.  Neumeyer,  Dobitz,  Saxony.” — June  17, 
1865. 

1703.  C.  Worssam,  Commercial  Wharf,  Kingsland  Road, 
and  G.  Evans,  Gloucester  Place,  Portman  Square,  “  An 
improved  pulping  and  compressing  machine  for  the  treat¬ 
ment  of  peat  as  a  fuel  and  gas  for  illuminating  purposes.” 
— June  26,  1865. 

1791.  J.  W.  Swan,  Gateshead,  “Improvements  in  the 
production  of  printing  surfaces  by  photographic  agency, 
and  in  obtaining  prints  therefrom.” — July  6,  1865. 


Dr.  Sheridan  Mnspratt  and  the  Saline  Chaly¬ 
beate  Spring*. • — The  water  from  the  spring  in  our 
Cheltenham  Gardens,  which  some  months  ago  was  found 
to  contain  so  much  protochloride  of  iron  when  submitted, 
by  Dr.  Muspratt,  to  analysis,  has  proved  most  valuable 
as  a  curative  agent  in  many  cases  of  great  debility  and 
constitutional  weakness.  Dr.  Kennion  is,  we  are  informed, 
very  eulogistic  as  regards  its  efficacy.  It  is  a  “  great  dis¬ 
covery,”  and,  from  what  we  have  heard,  is  a  most  remark  ¬ 
able  spa,  as  this  salt  has  not  been  detected  in  any  other 
potable  water. — Harrogate  Advertiser. 


CORRESPONDENCE. 


M.  Kopp’s  Processes  for  the  Utilisation  of  Alkali  and 
Chlorine  Wastes. 

To  the  Editor  of  the  Chemical  News. 

Honoured  Colleague,— I  have  read  in  No.  306  of  the 
Chemical  News  a  notice,  perhaps  a  little  too  severe,  of 
my  memoir  on  the  utilisation  of  soda  and  chlorine  residues 
which  I  have  sent  to  the  Academy  of  Sciences.  This 
notice,  no  doubt  inspired  by  the  published  resume  of  my 
paper,  could  not  take  account  of  the  special  character  of 
the  work.  My  aim  was  not,  and  never  pretended,  to  give 
new  applications  or  new  modes  of  treatment  of  these  resi¬ 
dues,  but  to  describe  in  detail  the  entire  system  of  measures 
by  means  of  which,  with  the  least  expenditure  of  labour, 
and  with  the  greatest  economy,  the  whole  of  these  residues 
can  be  rendered  inoffensive,  and  made  to  yield  products 
which  may  be  utilised  and  make  the  operations  profitable. 

I  do  not  hesitate  to  assert  that  all  the  processes  hitherto 
employed  only  extend  to  the  partial  utilisation  of  the 
residues,  and  that  some  of  them,  among  others  that  of 
Messrs.  Townsend  and  Walker,  such  as  have  been  de¬ 
scribed,  are  impracticable  on  a  large  scale. 

As  you  have  represented  me  as  borrowing  from  these 
gentlemen,  allow  me  to  remind  you  that  MM.  Townsend 
and  Walker  only  patented  in  i860  and  1861  processes 
which  I  had  described  in  1858  (vide  Hofmann’s  Report, 
pp.  32 — 38).  The  first  proposition  of  these  gentlemen  to 
dechlorinate  the  residues  of  chlorine  by  means  of  a  little 
soda  waste  is  really  practicable.  Some  sulphur  is  obtained 
and  the  operation  may  be  accurately  conducted  on  the 
large  scale.  Nevertheless,  if  it  be  carried  on  for  several 
days  consecutively  the  workmen  suffer,  particularly  from 
an  inflammation  of  the  eyes,  which  compels  them  to  leave 
off  work.  This  effect  of  sulphuretted  hydrogen  I  do  not 
think  has  yet  been  noticed  in  print.  It  is  necessary,  then, 
to  take  special  precautions  to  protect  the  workmen  from 
the  gases  evolved  during  the  dechloration. 

The  second  proposition  is  simply  impracticable  on  the 
large  scale.  Each  litre  of  the  chlorine  residue,  when 
saturated  with  soda  waste,  disengages  at  least  two  litres  of 
sulphuretted  hydrogen.  In  operating  on  20,000  or  30,000 
litres  of  such  residues  daily  (the  quantity  produced  in 
large  works)  we  disengage  into  the  atmosphere  from  40,000 
to  60,000  litres  of  sulphuretted  hydrogen.  This  would 
not  be  endured  in  an  inhabited  country.  It  was  attempted 
once  only  at  Dieuze,  and  the  effects  for  more  than  a  league 
around  were  awful.  The  workmen  were  all  made  ill  and 
fled,  and  birds  fell  dead,  suffocated  in  their  flight.  It  is, 
then,  absolutely  necessary  that  the  saturation  should  be 
effected  in  closed  vessels.  We  have  therefore  to  discover 
and  arrange  an  apparatus  in  which  the  operation  can  be 
conducted  economically  and  the  sulphuretted  hydrogen 
used  up  immediately.  After  many  expensive  trials,  such 
an  apparatus  has  been  contrived,  and  the  best  results 
obtained. 

Theoretically  there  would  not  appear  to  be  any  difficulty 
in  the  matter,  but  the  necessity  of  operating  on  such  large 
quantities  of  liquors  involves  serious  practical  difficulties. 
There  is  one  other  point  which  must  not  be  neglected, 
and  which  renders  difficult  the  execution  of  the  third 
proposition  of  Messrs.  Townsend  and  Walker.  When 
operating  on  neutral  solutions  of  chlorides  of  iron  and  man¬ 
ganese,  the  soda  residue  acts  but  very  slowly.  The  solution 
of  the  chlorides  may  be  left  in  contact  with  an  enormous 
excess  of  the  waste  for  weeks,  and  only  little  of  the 
sulphides  of  iron  and  manganese  be  formed.  Frequently 
the  manganese  and  iron  remain  in  solution.  To  effect  the 
precipitation  it  is  necessary  not  only  to  agitate  the  mixture 
continually,  but  to  pound  the  residues  and  even  raise  the 
temperature.  And  supposing  all  these  difficulties  over¬ 
come,  the  precipitates  when  obtained  are  not  practically 
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utilisable.  In  fact,  I  have  always  obtained  products  so 
much  contaminated  with  oxides  of  iron  and  manganese, 
coke,  sand,  debris  of  bricks  from  the  furnaces,  &c.,  that  on 
roasting  the  amount  of  sulphurous  acid  disengaged  was 
very  small  and  out  of  all  proportion  to  the  expense.  This 
is  never  the  case  in  my  system  of  operation. 

1.  The  dechloration  is  made  according  to  the  plan  of 
Messrs.  Townsend  and  Walker,  and  the  sulphur  obtained 
is  utilisable. 

2.  The  neutralisation  gives  as  useful  products  only 
sulphuretted  hydrogen  and  its  derivatives.  The  deposits 
in  the  apparatus  are  rejected. 

3.  By  precipitating  clear  and  neutral  solutions  of  the 
chlorides  of  iron  and  manganese  by  the  equally  clear  solu¬ 
tions  draining  from  the  heaps  of  soda  waste,  I  obtain  pre¬ 
cipitates  of  MnS  and  FeS,  rich  in  sulphur,  and  containing 
none  of  the  impurities  mentioned  above. 

I  venture  to  hope  that  these  observations  show  that  I 
have  really  studied  the  question,  and  have  not  reproduced 
processes  already  carried  out  and  perfectly  well  known. 

In  my  memoir  I  have  described  in  detail  all  the  appa¬ 
ratus,  processes,  and  products,  and  given  all  the  precau¬ 
tions  necessary  for  successfully  carrying  on  the  operation. 
I  have  also  given  the  theory  of  the  several  processes  ;  and, 
if  I  do  not  deceive  myself,  the  manufacturer  will  find 
valuable  instruction  in  the  work. 

In  conclusion,  I  hope  that  after  the  perusal  of  thef memoir 
you  will  share  the  same  opinion,  and  be  induced  to  re¬ 
consider  the  judgment  you  have  recently  passed  on  my 
work.  Accept,  &c.  E.  Kopp. 

Saverne,  October  16,  1865. 

[We  have  published  M.  Kopp’s  letter  almost  in  extenso. 
Our  esteemed  correspondent  must  thank  the  meagre 
abstract  of  his  memoir  in  the  Comptes  Rendus  for  the 
opinion  we  expressed.  We  hope  soon  to  receive  the 
entire  work,  and  then  shall  be  happy  to  give  it  all  the 
attention  which  the  importance  of  the  subject  and  the 
value  of  the  information  demands. — Ed.  C.  A.] 

Reports  of  the  British  Association. 

To  the  Editor  of  the  Chemical  News. 

Sin, — Knowing  with  what  good  success  you  advocated  the 
publication  in  a  separate  form  of  the  Jurors’  Chemical 
Report  of  the  International  Exhibition,  1862,  I  am 
desirous  of  addressing  you  with  the  view  of  securing  the 
weight  of  your  influence  in  obtaining  for  us  an  earlier 
publication  of  the  official  report  of  the  British  Association. 
For  many  years  past  the  volume  of  Transactions  has  been 
issued  to  the  subscribers  only  after  the  expiration  of  twelve 
months  from  the  date  of  meeting.  To  cite  an  actual  case 
I  may  state  that  the  last  report  (for  1864)  was  delivered 
at  my  address,  which  is  within  the  metropolitan  postal 
district,  just  ten  days  prior  to  my  setting  out  for  Birming¬ 
ham  in  order  to  attend  the  recent  meeting  in  that  town. 

I  am  prepared  to  admit  the  necessity  of  granting  an 
adequate  period  of  time  for  the  production  of  some  fifteen 
hundred  copies  of  a  work  of  such  large  dimensions  ;  but 
this  labour  cannot  surely  demand  greater  exertions  than 
are  made  constantly  by  the  London  press  in  dealing  with 
other  branches  of  literature.  As  a  consequence  of  the 
delay  now  complained  of,  it  has  become  a  common  practice 
for  the  authors  to  publish  elsewhere  the  text  of  their  com¬ 
munications,  and  it  becomes  necessary  to  search  a  wide 
field  for  the  treasures  which  should  never  have  been  dis¬ 
tributed  but  at  the  mine’s  mouth.  Besides,  so  rapid  is  the 
advancement  of  science,  it  often  happens  that  the  isolated 
facts  of  one  year  have  grown  into  a  complete  system,  and 
may  be  viewed  under  a  more  favourable  aspect  than  was 
contemplated  at  the  time  of  their  first  announcement  to 
the  public  ;  and  yet  we  have  often  at  this  later  period  to 
*  rest  content  with  the  original,  and  necessarily  imperfect, 
statement  which  was  submitted  to  the  meeting.  It  is, 


however,  very  satisfactory  to  know  that  the  editors  of  the 
work  in  question  have  some  discretionary  power  and 
authority  to  intercept  the  publication  of  experimental 
conclusions  which  later  researches  prove  to  be  altogether 
erroneous.  I  am,  &c.  A  Member. 

P.S. — As  a  peculiarly  apt  illustration  of  the  force  of 
these  remarks,  it  may  be  stated  that  Dr.  Fairbairn’s  “  Pre¬ 
liminary  Investigation  of  the  Mechanical  Properties  of  the 
Proposed  Atlantic  Cable  ”  did  not  reach  us  in  print  until 
after  the  failure  of  the  cable  itself! 


On  an  Electric  Theory  of  Ignition. 

To  the  Editor  of  the  Chemical  News. 

Sir,-— While  studying  the  electric  theories  of  light,  and 
heat  which  appear  to  have  been  received  by  the  physicists 
of  this  country,  and  I  believe  by  those  of  foreign  countries, 
as  original,  I  write  to  inform  your  readers  that  the  electric 
theories  accounting  for  the  phenomena  of  light  and  heat 
have  been  anticipated  and  partially  developed,  for  I  find 
in  a  work  entitled  “A  New  Theory  of  Natural  Philo¬ 
sophy,”  by  T.  H.  Pasley,  which  was  published  in  1836 
(Whittaker),  that  most  of  the  speculative  points  of  physics 
are  treated  with,  and  some  of  them  very  ably.  Among 
others  may  be  mentioned  matter,  expansion,  ignition,  and 
motion.  I  know  that  were  I  to  dilate  upon  these  it  would 
form  a  subject  which  would  go  beyond  the  limits  of  a 
letter,  and  will,  therefore,  only  treat  of  ignition,  as  being 
the  most  suitable  subject  for  your  journal. 

Ignition,  according  to  the  popular  notion,  is  the  act  of 
lighting  a  body,  but  what  occurs  during  the  act  comes 
within  the  pale  of  science,  and  is,  consequently,  of  a  tech¬ 
nical  character  ;  the  popular  notion  must  be  at  once  dis¬ 
carded,  and  a  more  tangible  definition  substituted. 

Ignition  cannot  possibly  occur  in  the  absence  of  a 
supporter  of  combustion  ;  a  body  may  produce  the  sensa¬ 
tion  of  heat,  but  not  be  ignited,  as  in  the  act  of  rubbing  a 
body  with  another.  In  the  work  above  mentioned  the 
phenomenon  of  ignition  is  accounted  for  in  the  following 
manner  “  The  state  of  ignition  is  effected  by  the  body 
becoming  de-electrised  by  fire  to  such  an  excess  as  fits  it 
for  acquiring  the  oxi-electric  element  as  well  as  the 
medium  of  space  or  expanding  medium.  A  piece  of  iron 
in  the  fire  suffers  loss  of  elementary  matter  first,  in  place 
of  which  it  acquires  the  expanding  medium,  which  is  also 
that  of  vision,  together  with  the  oxygen  element,  the 
interstices  of  the  atoms  of  the  latter  are  such  as  exclude 
all  returning  electric  matter,  and  as  the  medium  of  vision 
is  more  or  less  directly  continuous  through  it,  the  ignited 
iron  is  more  or  less  transparent.” 

What  is  meant  in  this  extract  by  de-electrised  is  given 
in  the  author’s  words  as  follows  “  While  a  body  exists 
as  fire  it  is  in  a  deficient  state ;  it  has  been  rendered 
unsated  ;  it  has  been  deprived  of  some  of  its  elementary 
matter,  hence  the  expression,  de-electrised.” 

His  (Pasley’ s)  notions  concerning  the  agency  of  electri¬ 
city  in  producing  the  phenomena  of  fire  and  ignition  are 
somewhat  similar  to  the  theory  of  light  advanced  in  a 
paper  on  “  A  Dynamical  Theory  of  the  Electro-magnetic 
Field,”  by  Professor  Clerk  Maxwell,  F.R.S.,*  and  also 
bears  a  slight  similitude  to  a  theory  of  heat  by  Professor 
A.  W.  Norton. f  All  the  electric  theories  which  have 
been  advanced  as  modern  and  original  are,  nevertheless,  a 
development  of  those  which  have  until  recently  remained 
embryonic.  Electric  atmospheres  and  electric  atoms  are  by 
no  means  of  modern  date,  and  when  they  were  proposed 
as  scientific  terms,  they  were  rejected  by  the  savans  of 
science  ;  but  as  science  becomes  further  advanced  they 
are  gradually  reclaimed  from  oblivion,  and  presented  to  us 
under  a  new  light.  The  time  will  come  when  we  must 
look  for  electric  theories  to  remove  the  mist  overhanging 

•  Read  before  the  Royal  Society,  December  8,  1864. 

t  Phil.  Mag.,  S.  4.  vol,  xxviii.,  p.  4*S- 
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most  of  the  phenomena  arising  from  heat  and  combustion. 
Should  there  be  a  theory  advanced  as  original  accounting 
for  the  action  of  flame,  fire,  combustion,  &c.,  upon  electro¬ 
magnetic  laws,  they  have  all  been  anticipated,  and  they 
will  only  be  a  revival  of  rejected  theories,  but  in  a  further 
stage  of  development  than  they  have  hitherto  been.  The 
author  above  quoted  imagines  there  to  be  an  electric 
atmosphere  surrounding  all  bodies,  and  it  is  by  disturbing 
their  equilibrium  that  the  phenomena  of  electricity  are 
produced,  and  he  instances  the  fact  that,  to  cause  the 
electricity  of  an  electric  (plate)  machine  to  be  made  mani¬ 
fest,  it  must  be  excited  by  friction  which  the  conductor 
conveys  to  the  Leyden  jar,  and  therefore  the  plate  is  for  the 
time  being  negative  ;  but  the  equilibrium  of  its  electric 
atmosphere  is  restored  either  by  the  earth  or  surrounding 
bodies.  It  is  well  known  that  when  the  machine  is  insulated 
upon  a  glass  stool,  the  evolution  of  electricity  is  not  so 
abundant  as  when  in  communication  with  the  earth.  The 
plate,  therefore,  only  serves  the  place  of  a  medium  between 
the  rubber  and  the  earth  ;  for  what  is  abstracted  from  the 
plate  is  supplied  by  the  earth. 

By  careful  deductions,  the  phenomena  of  ignition  can  be 
made  simple  and  easy  of  comprehension,  and  it  is  from  the 
laws  of  electric  equilibrium  and  disturbance  that  the  de¬ 
duction  must  be  drawn.  I  have  already  exceeded  the 
limits  of  a  letter,  and  cannot  enter  further  into  a  considera¬ 
tion  of  all  the  facts  tending  to  support  the  electric  theory 
of  ignition  ;  but  should  you  favour  me,  as  you  have  my 
former  letters,  I  shall  in  a  future  communication  resume 
the  subject,  and  hope  to  bring  some  very  cogent  proofs  of 
my  assertions.  Jeremias. 

Red  Lion  Street,  E.C.,  October  2.5,  1865. 

Suggestion  of  a  New  Method  of  Barometric  Registration. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Though  I  do  not  doubt  that  photographic  registra¬ 
tion  of  the  barometer  is  capable  of  great  accuracy,  yet  it 
seems  to  me  that  there  is  still  another  method  by  which, 
perhaps,  as  great  accuracy  may  be  obtained,  without  the 
uncertain  friction  of  a  float,  less  liable  to  get  out  of  order, 
and,  consequently,  more  useful  in  the  hands  of  the  public. 
The  principle  is  that  of  an  independent,  vertically-moving 
rod,  registering  instantly  the  point  at  which  it  comes  into 
contact  with  the  mercury  of  the  barometer  by  thus  forming 
an  electric  circuit.  As  an  ordinary  modification,  I  would 
suggest  that  every  hour  the  rod  should  be  lowered  through 
the  whole  range  of  the  barometer  by  clockwork.  On  the 
formation  of  contact,  an  electro-magnet,  by  means  of  an 
armature,  would  cause  a  point  carried  along  with  the  rod 
to  be  indented  into  the  registering  paper,  or  other  material, 
on  a  revolving  drum  similar  to  those  already  constructed 
for  the  purpose,  to  go  for  a  week  at  a  time. 

For  more  accurate  purposes  still  the  drum  might  be 
made  larger, — say  five  inches  in  diameter,  and  fourteen 
inches  long,  and  divided  vertically  into  two  inches  for 
every  day.  In  this  case  the  drum  would  have  to  be  moved 
up  on  its  vertical  axis  every  time,  through  a  division  equal 
to  the  interval  of  registration, — one-twelfth  of  an  inch  for 
one  hour,  for  instance — and  the  recording-point  would 
remain  stationary,  except  when  acted  on  by  the  magnet. 
At  the  hour,  a  simultaneous  motion  would  have  to  be 
given  to  the  rod  and  the  drum, — the  first  vertical  and 
descending,  the  other  horizontal  and  revolving — so  that 
one  inch  and  a-half  of  the  one  would  be  equal  to  fifteen 
inches  circumference  of  the  other.  The  electric  current, 
by  means  of  the  magnet  as  before,  would,  at  the  instant  of 
contact,  record  the  point  at  which  this  took  place,  and, 
consequently,  the  height  of  the  barometer  at  that  time. 

As  I  have  no  time  for  working  out  the  idea,  I  have  not 
gone  into  any  mere  practical  details  of  construction  or 
slight  causes  of  variation  to  be  allowed  for,  such  as  best 
form  of  battery  ;  manner  of  communicating  vertical  motion 
to  the  rod ;  recovery  of  its  position ;  effect  of  duration  of 
contact ;  withdrawal  of  contact ;  or  in  the  second  and 


more  difficult  case,  the  practicability  of  giving  a  suffici¬ 
ently  accurate  motion  to  the  rod  and  drum,  where  the 
correctness  of  registration  would  depend  oh  this  ;  also  the 
variation  of  interval  introduced  by  the  difference  of  time 
taken  up  by  the  movement  of  the  rod  before  coming  into 
contact  with  the  mercury  ;  correction  for  depression,  &c. 

Should  any  one  think  this  suggestion  worthy  of  their 
notice,  and  succeed  in  practically  carrying  it  out,  I  should 
be  glad  to  hear  from  them,  and  would  only  ask  whatever 
credit  may  be  due  for  the  invention. 

I  am,  &c.  Edward  Crossley. 

Park  Road,  Halifax. 

P.S. — I  find  that  Negretti  and  Zambra  employ  a  fixed 
contact-point  for  adjusting  the  level  of  mercury  in  the 
trough  ;  but  I  have  nowhere  heard  of  motion  being  given 
to  a  contact-rod  for  purposes  of  registration. 


MISCELLANEOUS. 


Science  Examinations  of  tlie  Committee  of 
Council  on  Education.  —  The  following  are  the 
results  of  the  reports  of  the  examiners  on  the  examination 
which  took  place  throughout  the  United  Kingdom  during 
the  month  of  May  last,  comparing  the  numbers  of  candi¬ 
dates  in  1864  with  those  of  1865.  In  geometrical  drawing 
they  have  increased  from  312  to  608  ;  in  machine  drawing, 
from  185  to  293  ;  in  building  construction,  from  55  to  74  ; 
in  mathematics,  from  78  to  182  ;  in  theoretical  mechanics, 
from  43  to  94  ;  in  applied  mechanics,  from  26  to  50;  in 
magnetism  and  electricity,  from  269  to  291  ;  in  inorganic 
chemistry,  from  851  to  946  ;  in  geology,  from  164  to  170  ; 
in  animal  physiology,  from  479  to  548  ;  in  zoology,  from 
174  to  182  ;  in  vegetable  physiology,  from  121  to  229  ;  in 
metallurgy,  from  70  to  93  ;  in  navigation,  from  99  to  103  ; 
in  nautical  astronomy  from  70  to  82  ;  in  steam,  from 
63  to  76  ;  and  in  physical  geography,  from  70  to  1 21.  In 
five  of  the  subjects  there  has  been  a  slight  decrease — viz., 
in  acoustics,  light,  and  heat,  from  253  to  244  ;  in  organic 
chemistry,  from  142  to  139  ;  in  mineralogy,  from  28  to  19  ; 
in  systematic  botany,  from  70  to  33  ;  and  in  mining,  from 
22  to  15.  The  progression  during  the  last  five  years  has 
been  as  follows  : — In  1861  there  were  878  candidates  ;  in 
1862  there  were  1943  candidates;  in  1863,  2671  candi¬ 
dates  ;  in  1864,  3644  candidates  ;  and  in  1865,  4593 
candidates.  The  total  number  of  prizes  given  in  1865 
was  1482,  against  1318  in  1864.  The  number  of  medals 
awarded  in  1865  was  as  follows  : — 8  gold  medals,  1  certifi¬ 
cate  instead  of  a  gold  medal,  1 7  silver  medals,  6  certifi¬ 
cates  instead  of  silver  medals,  22  bronze  medals,  and  12 
certificates  instead  of  bronze  medals.  The  following  were 
the  successful  candidates  for  the  Royal  Exhibitions 
awarded  after  the  result  of  this  examination For  those 
at  the  Royal  School  of  Mines,  London — Thomas  Jones, 
Woolwich ;  Edward  Collens,  Bristol ;  John  A.  Griffiths, 
Manchester.  For  those  at  the  Government  School  of 
Science,  Dublin — Frank  Clowes,  London  ;  James  Craik, 
London  ;  John  Conolly,  Bandon  ;  W.  B.  Leonard, 
Drogheda. 

Eire-Damp  in  Coal  Minp*. — Mr,  G.  F.  Ansell  has 
sent  to  a  contemporary  the  following  account  of  his  mode 
of  applying  the  law  of  diffusion  to  the  indication  of  the 
presence  and  amount  of  fire-damp  : — “  Gases  would  appear 
to  be  formed  of  minute  atoms,  which  have  motion  amongst 
themselves,  rapid  or  slow,  in  proportion  to  the  density  of 
the  gas  experimented  upon.  This  motion  of  the  atoms  i% 
not  confined  to  each  individual  gas,  but  the  atoms  of  one 
gas  pass  freely  through  and  amongst  the  atoms  of  another 
gas,  thus  producing  a  perfect  mixture  of  any  two  gases 
which  are  so  circumstanced  as  to  admit  of  the  requisite 
motion.  The  atoms  of  a  gas  are  not  arrested  in  their 
motion  by  septa  of  porous  substances — that  is,  substances 
impervious  in  the  ordinary  acceptation,  but  not  absolutely 
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so.  Such,  substances  include  thin  india-rubber,  artificially 
prepared  graphite,  unglazed  earthenware,  & c.  The  law 
of  diffusion,  as  educed  by  Mr.  Thomas  Graham,  F.R.S., 
would  appear  to  be  as  follows  : — A  gas  diffuses  into  another 
gas  or  into  space  in  the  inverse  ratio  to  the  square  root  of 
its  density.  In  the  application  of  this  law  to  the  indica¬ 
tion  of  the  presence  of  fire-damp  I  follow  my  original 
thought,  and  use  india-rubber.  I  fill  a  balloon  of  thin 
india-rubber  (just  such  a  balloon  as  that  used  by 
children  for  a  plaything)  with  atmospheric  air,  and 
I  place  it  under  a  lever.  If  now  the  apparatus  be 
carried  into  a  mine  containing  fire-damp,  the  fire-damp 
diffuses  into  the  balloon,  in  accordance  with  the  above  law, 
quicker  than  the  atmospheric  air  diffuses  out  from  the 
balloon,  and  the  result  is  that  there  is  an  increase  of 
volume  within  the  balloon,  and  this  causes  expansion,  just 
as  would  occur  if  so  much  air  were  forced  into  it.  I  cause 
this  increase  of  size  to  move  a  lever,  and  thereby  to  make 
a  galvanic  circuit,  and  so  to  telegraph  to  a  distance,  while 
it  also  rings  a  bell  on  the  spot.  This  particular  arrange¬ 
ment  is  intended  to  give  warning  of  a  slow  accumulation 
of  fire-damp,  and  in  practice  it  answers  perfectly,  giving 
at  each  interval  of  an  hour  the  increasing  amount  percent, 
of  fire-damp  present  at  that  part  of  the  mine.  Supposing 
the  atmosphere,  then,  to  remain  without  alteration  the 
balloon  remains  of  the  same  size,  consequently  the  alarum 
would  ring  continuously  for  several  days,  but  if  the  mine 
were  purified,  the  balloon  would  shrink  in  consequence  of 
diffusion,  and  the  alarum  would  cease.  If  it  be  desired 
to  give  instant  notice  to  the  men  at  work,  or  to  the  people 
above  ground,  from  the  working  place,  I  use  a  porous 
battery  cell,  which,  with  a  small  column  of  mercury,  gives 
warning  in  a  few  seconds  of  sudden  irruption  of  fire¬ 
damp.  The  action  of  this  instrument  is  so  immediate 
that,  unless  seen,  it  would  appear  to  be  incredible  ;  it  is, 
nevertheless,  trustworthy  and  certain.  Supposing  the 
atmosphere  which  has  caused  the  indication  to  remain  un¬ 
altered,  then  the  instrument  empties  itself  by  effusion, 
and  the  indicator  returns  to  the  original  zero,  and  remains 
at  that  point  until  the  mine  is  ventilated,  when  the  indi¬ 
cator  retires  from  zero,  thus  indicating  the  purification  of 
the  dangerous  place.  These  remarks  also  apply  to  the 
pocket  instrument  described  below.  The  instruments 
above  spoken  of  are  intended  to  give  ■warning  alone  ;  but 
if  it  be  desired  for  the  information  of  viewers,  inspectors, 
owners  and  others  to  ascertain  the  amount  per  cent, 
of  fire-damp  present  in  the  air  of  mines,  I  vary  the 
form  of  my  apparatus,  but  the  most  convenient  form 
is  that  which  is  assumed  in  the  small  aneroid  baro¬ 
meter  for  the  waistcoat  pocket.  The  mercurial  baro¬ 
meter,  when  fitted  with  the  necessary  accompaniments, 
gives  very  satisfactory  results,  as  also  does  a  column  of 
mercury,  not  representing  a  barometer.  As  regards  the 
aneroid  barometer,  I  remove  the  brass  back,  and  replace 
it  by  a  piece  of  porous  tile — the  ordinary  biscuit-ware  of 
Wedgewood.  In  my  first  experiments  I  used  a  piece  of  a 
broken  flower-pot,  which  gave  as  good  results  as  could  be 
wished  for.  The  instrument  so  completed,  with  a  few 
additional  and  purely  mechanical  arrangements,  which  I 
would  describe  were  there  space  in  this  letter,  may  be 
used  as  an  ordinary  aneroid  barometer,  but  at  the  time  of 
using  it,  to  tell  the  amount  of  fire-damp  present,  it  is 
necessary  to  close  a  valve  by  a  small  screw.  Then  having 
read  the  point  at  which  the  barometer  stands,  and  noting 
this  as  the  zero,  to  remove  a  brass  cap,  which  protects  the 
porous  tile  ;  and  if  there  be  any  fire-damp  present  the 
hand  travels  over  the  face  of  the  dial,  because  the  diffu¬ 
sion  of  the  fire-damp  into  the  chamber  of  the  aneroid 
barometer  causes  an  increased  volume,  which,  being  com¬ 
pelled  to  occupy  a  fixed  space,  causes  pressure  on  the 
partly  exhausted  chamber  within  that  space,  and  thus 
causes  the  hand  to  move  over  the  face  of  the  dial,  indi¬ 
cating  unfailingly  the  amount  per  cent,  of  explosive  gas. 
In  round  numbers,  1  per  cent,  of  gas  is  equal  to  *oi  inch, 


and  10  per  cent,  of  gas  to  o' 10  inch  on  the  aneroid  baro¬ 
meter.  The  following  results  were  obtained  in  the 
presence  of  experienced  miners.  I  will,  for  this  occasion, 
call  my  indicator  an  aneroid  barometer  : — Aneroid  baro¬ 
meter  indicated  i‘5o  per  cent,  of  fire-damp;  the  Davy 
lamp  gave  no  indication.  Aneroid  barometer  indicated 
yoo  per  cent,  of  fire-damp  ;  the  gas  could  be  detected  by 
the  Davy  lamp,  which  gave  a  small  pale  blue  flame. 
Aneroid  barometer  indicated  8’oo  per  cent,  of  fire-damp  ; 
the  Davy  lamp  exploded  feebly.  Aneroid  barometer 
indicated  io’oo  per  cent,  of  fire-damp  ;  the  Davy  lamp 
exploded  fiercely.  Aneroid  barometer  indicated  6'oo  per 
cent,  of  fire-damp  ;  the  Davy  lamp  did  not  explode,  but 
flame  elongated  greatly.” 

Armenian  or  Biamond  Cement. —  1  his  article,  SO 
much  esteemed  for  uniting  pieces  of  broken  glass,  for 
repairing  precious  stones,  and  for  cementing  them  to 
watch-cases  and  other  ornaments,  is  made  by  soaking 
isinglass  in  water  until  it  becomes  quite  soft,  and  then 
mixing  it  with  spirit  in  which  a  little  gum  mastic  and 
ammoniacum  have  been  dissolved.  The  jewellers  of 
Turkey,  who  are  mostly  Armenians,  have  a  singular 
method  of  ornamenting  watch-cases,  &c.,  with  diamonds 
and  other  precious  stones,  by  simply  glueing  or  cementing 
them  on.  The  stone  is  set  in  silver  or  gold,  and  the  lower 
part  of  the  metal  made  flat,  or  to  correspond  with  the  part 
to  which  it  is  to  be  fixed  ;  it  is  then  warmed  gently,  and 
has  the  glue  applied,  which  is  so  very  strong  that  the  parts 
so  cemented  never  separate.  This  glue,  which  will  strongly 
unite  bits  of  glass,  and  even  polished  steel,  and  may  be 
applied  to  a  variety  of  useful  purposes,  is  thus  made  in 
Turkey : — Dissolve  five  or  six  bits  of  gum  mastic,  each 
the  size  of  a  large  pea,  in  as  much  spirits  of  wine  as  will 
suffice  to  render  it  liquid  ;  and  in  another  vessel  dissolve 
as  much  isinglass,  previously  a  little  softened  in  water 
(though  none  of  the  water  must  be  used),  in  French 
brandy  or  good  rum,  as  will  make  a  two-ounce  phial  of 
very  strong  glue,  adding  two  small  bits  of  gum  albanum, 
or  ammoniacum,  which  must  be  rubbed  or  ground  till 
they  are  dissolved.  Then  mix  the  whole  with  a  sufficient 
heat.  Keep  the  glue  in  a  phial  closely  stopped,  and  when 
it  is  used  set  the  phial  in  boiling  water.  Some  persons 
have  sold  a  composition  under  the  name  of  Armenian 
cement  in  England  ;  but  this  composition  is  badly  made  ; 
it  is  much  too  thin,  and  the  quantity  of  mastic  is  much 
too  small.  The  following  are  good  proportions  :  Isinglass, 
soaked  in  water  and  dissolved  in  spirit,  two  ounces  (thick)  ; 
dissolve  in  this  ten  grains  of  very  pale  gum  ammoniac  (in 
tears),  by  rubbing  them  together  ;  then  add  six  large  tears 
of  gum  mastic,  dissolved  in  the  least  possible  quantity  of 
rectified  spirits.  Isinglass,  dissolved  in  proof  spirit,  as 
above,  three  ounces  ;  bottoms  of  mastic  varnish  (thick  but 
clear),  one  and  a-half  ounces  ;  mix  well.  When  carefully 
made,  this  cement  resists  moisture  and  dries  colourless. 
As  usually  met  with,  it  is  not  only  of  very  bad  quality, 
but  sold  at  exorbitant  prices. —  Tinman’s  Manual  and  Sci. 
Amer. 
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We  have  received  a  note  from  Mr.  Le  Neve  Foster,  stating  that  there 
are  no  more  copies  of  Dr.  Hofmann’s  Exhibition  Report  for  sale. 

Quero. — Should  read  all  the  lectures  attentively.  Ihe  term  was  first 
used  by  Laurent,  who  distinguishes  two  kinds  of  compound  bodies — 
Aplones,  or  simple  combinations,  and  Diamerones,  or  complex  or  di vis- 
able  combinations.  See  “  Chemical  Method  ”  by  Laurent,  published 
by  the  Cavendish  Society. 

Books  Received. — “A  Dictionary  of  Chemistry,  &c.,”  by  A.  Watts 
B.A.,  F.C.S. ;  Part  XXXII.,  Phenylamines  to  Phosphorus. 
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Analysis  of  the  New  Phosphatic  Rock  Recently  Dis¬ 
covered  in  Wales ,  by  Dr.  T.  L.  Piiipson. 

An  extensive  deposit  or  lode  of  phosphatic  material  has 
lately  been  discovered  in  Wales,  about  sixteen  miles 
from  Oswestry,  in  the  neighbourhood  of  Cwmgynen,  by 
Mr.  Hope  Jones.  Attention  was  called  to  this  deposit 
by  Professor  Voeclker,  in  a  paper  read  a  few  wreeks  ago 
to  the  British  Association  at  Birmingham  ;  but,  unfor¬ 
tunately,  the  Professor  gives  no  analysis  of  the  rock 
in  his  otherwise  interesting  paper,  contenting  himself 
with  reference  only  to  the  percentage  of  phosphate  of 
lime  yielded  by  certain  isolated  specimens. 

To  supply  this  want,  I  publish  the  following  analyses 
of  four  different  samples  of  the  phosphatic  rock,  with 
the  permission  of  Messrs.  Griffin,  Morris,  and  Griffin, 
the  eminent  agricultural  chemists,  of  Wolverhampton, 
for  whom  the  analyses  were  made. 

The  rock  is  massive,  of  a  very  dark  olive  colour,  in¬ 
clining  to  black,  and  yields  a  grey  powder  when  pul¬ 
verised.  It  resembles  certain  varieties  of  triplite  or 
altered  triphane.  I  have  sought  particularly  in  it  for 
lithia  and  vanadic  acid ,  of  both  of  which  I  have  found 
very  minute  quantities,  scarcely  worth  alluding  to  in  a 
practical  point  of  view.  In  nature  this  phosphatic  rock 
forms  a  wide  perpendicular  vein  between  clav-schist  and 
pipe-clay,  and  in  the  neighbourhood  of  a  dark  bitu¬ 
minous  limestone,  which  also  contains  a  notable  propor¬ 
tion  of  phosphoric  acid.  In  the  following  analyses 
No.  I.  and  No.  II.  were  solid  specimens,  weighing  se  veral 
pounds,  taken  from  different  localities ;  No.  III.  was  a 
pulverised  specimen  from  another  part  of  the  mine,  and 


No.  IV.  is  a  mean 

analysis 

of  three  other  distinct 

specimens : — 

I. 

11. 

Water 

• 

8*oo 

.  .  3  *oo 

Phosphate  of  iron 

• 

29*40 

.  .  19*00 

Phosphate  of  lime 

• 

13*00 

.  .  50  *oo 

Silicate  of  alumina 

44*00 

.  .  26*00 

Carb.  of  iron,  carb.  of 

lime,  and  matters 

not  determined 

• 

5*60 

.  .  2*00 

100*00 

.  .  100*00 

III. 

IV. 

Water 

• 

6*oo 

5  *oo 

Phosphoric  acid. 

• 

27  *oo 

.  .  14*60 

Lime  . 

• 

2 1  *9 1 

17  *35 

Protoxide  of  iron 

• 

20*88 

9*87 

Silicate  of  alumina 

• 

22*00 

.  .  38*60 

Carbonic  acid,  &c. 

• 

2*19 

Carb.  of  lime,  &c.  14*50 

100*00  .  .  •’  lOO'OO 

It  will  be  seen  by  these  analyses  that  the  rock  con- 


sists  of  phosphate  of  iron  and  phosphate  of  lime  in  very 
variable  proportions.  The  analyses  lead  nearly  to  the 
following  formula  : — 

No.  I.  . 

• 

.  (2fe3P+  Ca3P) 

No.  II. . 

• 

.  (fe'T  +  3Ca3Pj 

No.  III. 

• 

.  (  fe3P  +  Ca3P) 

No.  IY. 

• 

.  (  fe3P  V  2Ca3P) 

The  general  formula  of  the  rock  must  therefore  be — 

rfel 

Lcia. 

3;p 
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In  which  Fe  and  Ca  are  substituted  one  for  the  other  in 
various  proportions.  As  it  contains  no  oxide  of  manga¬ 
nese,  it  may  be  regarded  as  triplite  in  which  the  man¬ 
ganese  is  replaced  entirely  by  lime,  and  the  name  calc - 
triplite  proposed  for  it.  The  rock  is  mixed  mechanically 
with  pipeclay  or  aluminous  schist  (silicate  of  alumina) 
insoluble  in  hydrochloric  acid.  Some  specimens  contain 
a  little  carbonate  of  iron,  and  in  No.  IV.  there  is  a  good 
deal  of  carbonate  of  lime.  I  look  upon  the  discovery  of 
this  new  rock  as  likely  to  prove  a  valuable  source  of 
phosphoric  acid  in  the  arts,  and  trust  that  the  dimensions 
of  the  lode  are  really  as  great  as  they  have  been  repre¬ 
sented  ;  but  I  do  not  believe,  as  stated  in  The  Reader , 
October  2i,  p.  464,  that  “  the  phosphatic  mine  is  readily 
accessible  and  naturally  drainable  to  a  depth  of  about 
500  miles.”(!) 

4,  The  Cedars,  Putney,  London,  S.W. 


On  Boric  Ethers ,  by  MM.  Hugo  Schifp  and 
E.  Bechi.* 


By  making  different  alcohols  react  on  boric  anhydride, 
Ebelmen  obtained,  in  1846,  a  series  of  ethers,  the  analysis 
of  which  led  to  the  general  formula — 

B4Et207(Et  =  alcoholic  radical.) 

In  some  researches  on  boric  ethers  we  had  occasion  to 
repeat  Ebelmen’s  experiments,  and  the  results  we  obtained 
were  different  from  his. 

The  primary  action  of  liquid  saturated  alcohols,  of  the 
formula  QnK2n  +  3  +  0,  on  boric  anhydride,  is  expressed  by 
the  equation — 


B 

B 


} 


O. 


x  Etl  0 

+  3H  I  © 


B 

'Et. 


;}  °3  +  H3} 


o 


3* 


u3  J  J"1‘3 

Trialcoholic  borates,  whose  preparation  by  the  methods 
of  Ebelmen  and  Bose  is  difficult,  may  be  obtained  readily, 
and  in  large  quantities,  by  causing  an  excess  of  alcoh°l 
to  act  on  boric  anhydride,  in  a  digester  at  about  120  . 
We  separate  the  boric  ether  from  the  unattacked  alcohol 
by  fractional  distillation.  On  treating  the  different  por  ¬ 
tions  with  concentrated  sulphuric  acid  two  layers  are 
obtained,  the  upper  one  containing  the  ether  mixed  with 
a  little  alcohol  and  a  trace  of  sulphuric  acid. 

Trialcoholic  borates,  heated  with  boric  anhydride,  com¬ 
bine  directly  with  a  molecule  of  the  latter,  forming  mono- 
alcoholic  borates — ■ 


Et3 }  °3+  b}°3-3  Et}02* 

This  transformation  of  trialcoholic  ethers  is  complete. 
If,  in  the  action  of  boric  anhydride  on  alcohols,  instead 
of  an  excess  of  alcohol,  an  excess  of  the  anhydride  be 
used,  a  mixture  of  alcohol  and  mono-  and  trialcoholic 
borates  is  obtained.  In  this  case  the  alcohol  and  tri¬ 
alcoholic  ether  are  removed  by  distillation,  which  is  con¬ 
tinued  until  the  liquid  has  attained  a  temperature  20°  or 
3op  above  the  boiling  point  of  the  trialcoholic  ether.  The 
residue  consists  of  monoalcoholic  borate,  contaminated 
by  boric  acid  ;  these  are  separated  by  means  of  anhydrous 
ether,  which  simply  dissolves  the  boric  ether.  Alcohol 
will  not  serve  for  this  purpose,  because  alcohols  act  ener¬ 
getically  on  monoalcoholic  borates,  transforming  them 
into  trialcoholic  borates.  By  treating  monoalcoholic 
borates  by  alcohols  homologous  to  those  which  contri¬ 
buted  to  the  formation  of  these  borates,  we  prepared 
mixed  methyl-ethylic  and  ethyl-amylic  boric  ethers. 

Monoalcoholic  borates  are  dense  liquids,  which  cannot 
be  distilled.  Submitted  to  a  high  temperature,  they  split 


*  Commits  Rcndus,  lxi.,  697. 
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into  trialcoholic  borate,  and  monoalcoholic  triborate,  ac¬ 
cording  to  the  equation — 


Et  I 
4  B  / 


B 

Et, 


}  «»  +  Ij} 


O* 


To  effect  a  complete  splitting  up  requires  a  tempera- 
tnre  of  from  250  to  2900  for  the  methylic  and  ethylic 
compounds.  Ebelmen,  who  heated  only  to  200°,  ana¬ 
lysed  mixtures  of  monoalcoholic  borates  and  triborates. 

The  triborates  are  vitreous  substances,  which  decom¬ 
pose  at  a  very  high  temperature,  leaving  boric  anhy¬ 
dride.  With  alcohols  they  furnish  trialcoholic  and  mixed 
ethers. 

Unsaturated  boric  ethers  combine  neither  with 
oxide  of  ethyle  nor  with  hydriodic  ethers.  The  latter 
reaction  should  produce  boric  ethylhydrines,  substances 
which  seem  to  be  formed  by  the  not  very  energetic 
action  of  fluoride  and  chloride  of  boron  on  trialcoholic 
ethers. 

The  data  given  in  this  note  apply  only  to  methylic, 
ethylic,  and  amylic  alcohols.  In  a  future  communication 
we  hope  to  give  the  results  of  our  researches  on  boric 
ethers  derived  from  alcohols  belonging  to  other  series. 


On  the  TJse  of  Bisulphate  of  Soda  as  a  Substitute  for 
the  Bisulphate  of  Potash  in  the  Decomposition  of 
Minerals ,  especially  the  Aluminous  Minerals,  by 
J.  Lawrence  Smith,  Professor  of  Chem .,  University 
of  Louisville. 

In  referring  to  the  more  recent  works  on  analytical 
chemistry,  I  perceive  that  the  bisulphate  of  potash  is 
still  used  to  the  almost  utter  exclusion  of  bisulphate  of 
soda  in  rendering  certain  minerals  soluble  ;  and  it  is  still 
recommended  as  the  proper  agent  to  fuse  with  aluminous 
minerals,  as  corundum,  emery,  &c. 

This  subject  occupied  my  attention  to  a  considerable 
extent  when  engaged  in  the  preparation  of  two  memoirs 
on  the  geology  and  mineralogy  of  emery  presented  to 
the  French  Academy  of  Sciences  in  1850,*  as  well  as  in 
some  investigations  I  am  now  making  on  the  emery 
from  Chester,  Mass.  In  the  above  researches  I  had  a 
large  number  of  corundums  and  emeries  to  analyse. 
The  powdered  minerals  were  fused  with  the  bisulphate 
of  potash  in  the  usual  way,  and  I  found  no  difficulty  in 
decomposing  the  minerals  ;  but  unfortunately  during  the 
operation  a  double  salt  of  potash  and  alumina  is  formed 
which  is  almost  insoluble  in  water  or  in  the  acids  ;  and 
it  is  only  by  a  solution  of  potash  that  it  is  first  decom¬ 
posed  and  afterwards  redissolved.  There  are  many 
disadvantages  and  delays  attendant  upon  this  method, 
which  experience  soon  exhibits — as  the  constant  deposi¬ 
tion  of  alum  if  the  solution  is  not  kept  quite  dilute.  I 
therefore  experimented  with  the  bisulphate  of  soda, 
knowing  that  the  double  salt  of  alumina  and  soda  was 
quite  soluble,  and  my  results  were  everything  that  could 
he  desired  ;  for  while  the  soda  salt  gives  a  decomposition 
at  least  as  complete  as  the  potash  salt,  the  melted  mass 
is  very  soluble  in  water,  and  in  the  future  operations  of 
the  analyses  there  is  no  embarrassment  from  a  deposit 
of  alum.  The  manner  of  employing  the  bisulphate  of 
soda  in  the  analysis  of  emery  will  be  referred  to  in  a 
future  article  on  the  emery  of  Chester,  Mass. 

Preparation  of  tlie  Bi^nlphate  of  Sorta.— The 
ordinary  commercial  article  is  not  sufficiently  pure  for 
use,  and  I  prepare  it  from  pure  carbonate  of  soda  or 
sulphate  of  soda  that  has  been  purified  by  recry  stall  isa- 

*  See  American  Journal  of  Arts  and  Sciences,  vol.  x,,  1850,  and 
vol.  xi.,  1851. 


tion.  In  either  instance  pure  sulphuric  acid  is  added  in 
excess  to  the  salt  in  a  large  platinum  capsule,  and  heated 
over  a  flame  until  the  melted  mass,  wThen  taken  up  on 
the  end  of  a  glass  rod,  solidifies  quite  firmly.  The  mass 
is  then  allowed  to  cool ;  moving  it  over  the  sides  of  the 
capsule  will  facilitate  this  operation.  When  cool  it  is 
readily  detached  from  the  capsule,  is  then  broken  up 
and  put  into  a  glass  stoppered  bottle.  So  far  as  my 
experience  has  yet  gone,  in  almost  every  instance  where 
we  have  been  in  the  habit  of  using  bisulphate  of  potash 
the  bisulphate  of  soda  can  be  substituted. — American 
Journal  of  Science  and  Arts. 


On  Some  New  Derivatives  of  Indiyotine, 
by  M.  P.  SCHUTZENBERGER.f 

Isatine  is  derived  from  indigotine  by  means  of  oxida¬ 
tion.  Its  molecule  contains  one  atom  of  oxygen  more 
than  the  latter  body  : — 

U8H5NO  +  O  =  C8H5N02. 

V  v - /  V - Y - — 

Indigotine.  Isatine. 

Under  the  influence  of  nascent  hydrogen,  obtained  by 
the  mixture  of  zinc  and  hydrochloric  acid,  isatine  is 
changed  to  isathyde,  and  the  hydrogen  becomes  fixed: — 

2(08H5N02)  +  H2  =  -€-16Hl2N204. 

V - Y - V - Y - y 

Isatine.  Isathyde. 

I  supposed  that  by  submitting  isatine  to  the  action  of 
a  more  energetic  reducer,  such  as  a  solution  of  hydriodic 
acid,  at  above  ioo°,  the  reduction  would  be  more  com¬ 
plete  and  the  indigotine  regenerated. 

This  did  not  happen,  but  some  reactions  took  place  at 
from  130°  to  140°,  which  furnished  the  new  compounds 
forming  the  subject  of  this  memoir. 

I  heated  pure  isatine  at  140°  in  a  closed  vessel  with 
a  solution  of  hydriodic  acid  of  450  Baume.  A  large 
quantity  of  iodine  separated  itself,  with  the  formation 
first  of  isathyde,  then  of  a  dark  green  amorphous  mass, 
insoluble  in  water. 

This  product,  washed  with  sulphurous  acid  to  elimi¬ 
nate  all  the  iodine,  and  then  in  pure  water,  is  a  mixture 
of  three  new  bodies  capable  of  being  separated  by 
alcohol  and  ether.  Boiling  alcohol  removes  a  slightly 
soluble  white  substance;  then  a  violet-red  matter  almost 
insoluble,  and  which  can  be  completely  dissolved  only 
by  repeated  exhaustion. 

There  remains  a  considerable  residue  of  a  green  matter, 
insoluble  in  all  neutral  solvents.  The  alcoholic  solutions, 
being  concentrated,  may  be  precipitated  by  water.  The 
dried  precipitate  yields  a  red  body  to  ether,  while  the 
white  body  refuses  to  dissolve  in  this  menstruum. 

The  white  matter  may  be  purified  by  crystallisation  in 
alcohol  or  in  concentrated  acetic  acid,  when  it  is  deposited 
in  the  form  of  microscopic  needles. 

The  red  matter  obtained  by  evaporating  the  etherial 
liquid  may  be  freed  from  the  small  quantity  of  the  white 
body  accompanying  it  by  washing  it  in  hot  caustic  soda 
and  then  dissolving  in  crystallisable  and  boiling  acetic 
acid.  On  cooling  it  separates  in  the  form  of  fine  dark 
red  needles. 

The  latter  body  is  allied  to  indine,  which  M.  Laurent 
obtained  by  the  action  of  caustic  soda  on  sulphuretted 
isathyde,  but  is  distinguished  from  it  by  its  composition 
and  by  certain  differences  in  its  properties. 

The  composition  of  these  three  new  derivatives  was 
determined  by  the  following  analyses  : — 

t  Connotes  Rendus,  lxi.  284. 
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i.  A  green  matter  dried  at  no° 

ist  product.  2nd  product. 


3rd  product. 


in. 

71  *io 
4’4X 


xv. 


1.  11. 

Carbon  .  70 '11  70*27 

Hydrogen  .  4*36  4*51 

Hence  the  formula  : — 

^32  H2^N^O  5  =  4(CgH5NQ-2)  +  4H  —  3O. 


70*25 

4*68 


Isatine. 

Theory. 

Carbon  .... 
Hydrogen  .... 
2.  White  matter  dried  at  120°  : — 


70*58 

4*41 


V. 

69*74 

4*37 


I.  II.  III. 

Carbon  .  .  74.57  74  *7  6 

Hydrogen  .  4*59  4*57  4-53 

From  which  is  deduced  the  formula  : — 


e32H24N4O3  =  4(H-8H5N02)  +4H-5O. 
Theory. 

Carbon . 7  5  *oo 

Hydrogen . 4-65 

3.  Matter  dried  at  1200  :  — 


ist  matter. 


2nd  and  purer 
matter. 


- n 

1.  11. 

Carbon  .  .  73*31  73  '34 

Hydrogen  .  5*83  5*68 

Hence  the  formula  : — 


in. 

75*04 
5  ‘59 


C35H28N4O3  =  4(^8H5N02)  +  8H  -  50. 

Theory. 

Carbon . 74  *4 1 

Hydrogen . 5*42 

Both  the  red  and  the  green  matter  fix  hydrogen  under 
the  influence  of  alkaline  reducers,  and  change  into  white 
or  yellow  bodies,  capable  of  reproducing  by  oxidation 
the  primitive  compounds. 

F01*  these  bodies  I  propose  the  following  names  : — 

1.  Green  matter,  isatochlorine. 

2.  Bed  matter,  isatopurpurine. 

3.  White  matter,  isatone. 

They  have  some  analogy  with  the  products  prepared 
by  M  Laurent  b}r  treating  sulphuretted  isathyde  with 
soda,  but  are  easily  distinguished  from  them.  The  re¬ 
sults  obtained  by  analysis  are  very  different,  and  the 
characteristics  do  not  agree  on  many  points. 
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The  Past  and  Present  History  of  Alum ,  by  J.  Carter 
Bell,  Esq.,  F.C.S.,  Associate  of  the  Royal  School  of 
Mines ,  London. 

In  reviewing  the  various  departments  of  manufacturing 
chemistry  we  are  sensibly  struck  by  the  great  improve¬ 
ments  made  in  the  different  branches  within  the  last  few 
years,  and  the  great  advantages  which  have  accrued 
from  them  ;  for  in  many  instances  the  price  of  the  che¬ 
mical  products  has  been  reduced  to  one-half  and  even 
one-fourth  what  it  originally  was,  owing  greatly  to 
the  large  amount  of  skill  which  is  brought  to  bear 
upon  the  subjects  in  question.  The  past  and  present 
history  of  alum  offers  a  very  good  example  of  the 
strides  which  manufacturing  chemistry  has  made.  The 
discovery  or  invention  of  alum  seems  to  be  quite  lost; 
where  it  was  first  made  or  discovered  is  difficult 
to  say,  for  the  ancients  seem  to  have  confounded  many 
salts  under  the  name  of  alum.  At 'he  present  day  the 
word  alum  is  applied  to  a  number  of  double  salts,  such 
as  the  iron,  chrome,  soda,  potash,  and  ammonia  alums. 


Though  all  these  may  be  composed  of  different  elements, 
yet  they  are  arranged  in  the  same  manner,  and  may  be 
expressed  by  a  general  formula — 

M0R03  +  M2033B03  +  24aq. 

The  alums  spoken  of  here  refer  to  the  ammonia  and 
the  potash  salts.  What  the  Romans  called  “  alumen  ” 
was  only  the  green  sulphate  of  iron.  But  alum  must  have 
been  very  early  known,  for  Herodotus,  who  lived  460 
years  before  the  Christian  era,  mentions  Egyptian  alum, 
and  says  that  the  King  of  Egypt  sent  a  thousand 
talents  to  the  people  of  Delphos  on  the  destruction  of 
their  temple  by  fire  ;  but,  according  to  Beckmann, 
the  Greeks  and  the  Romans  speak  of  nothing  but 
natural  alum  ;  and  several  of  our  most  acute  mine¬ 
ralogists  (mentioning  Scopoli  and  Sage)  deny  the 
existence  of  native  alum.  There  must  be  some  mis¬ 
take  on  this  point,  for  several  alums  are  found 
native.  In  the  first  place,  there  is  the  potash  alum, 
found  in  the  Lipari  Islands,  Sicily,  St.  Michael,  Nor¬ 
way,  and  even  in  Yorkshire.  The  soda  alum  is  found  in 
the  Neapolitan  Solfatara,  Island  of  Milo,  and  Mardoza. 
The  ammonia  alum  at  Thuringia,  Bohemia.  If  all  these 
alums  are  found  now,  there  is  no  reason  to  suppose  they 
were  not  found  then  ;  on  the  other  hand,  there  is  every 
reason  to  suppose  they  were  acquainted  with  alum  and 
its  uses  ;  for  if  we  look  at  the  skill  they  possessed  in  the 
art  of  dying,  such  as  their  Tyrian  purple,  etc.,  one  can 
readily  believe  that  alum  was  well  known  to  them,  and 
that  they  found  it  in  its  natural  state ;  for  even  Pliny 
seems  to  have  been  acquainted  with  it,  for  he  says  one 
kind  was  white,  and  used  for  dyeing  wools  of  a  bright 
colour.  In  Pliny’s  time  the  Egyptian  alum  was  con¬ 
sidered  the  best,  and,  according  to  Beckmann,  it  still 
forms  one  of  the  exports  of  Egypt;  “but,”  he  says,  “I 
am  acquainted  with  no  author  who  mentions  the  place 
where  it  is  found  or  made,  and  as  the  smallest  trace  of 
alum  works  is  not  to  be  found  amongst  the  ancients,  the 
only  conclusion  is  that  they  must  have  found  the  natural 
alum  or  some  other  salt  to  which  they  gave  that  name.” 

We  now  come  to  the  history  of  our  present  alum.  It 
was  first  made  in  the  East.  Beckmann  says  the  inven¬ 
tion  is  later  than  the  twelfth  century  ;  but  this  cannot 
be  correct,  for  Geber,  the  Arab  physician,  who  lived 
about  the  eighth  century,  mentions  it,  and  describes 
the  method  of  making  burnt  alum.  It  seems  that  the 
Italians  procured  their  alum  from  the  Levant;  but  when 
these  countries  were  in  possession  of  the  Turks,  the 
people  who  denominated  themselves  Christians  did  not 
like  purchasing  of  the  infidels,  and  in  the  course  of  time 
they  learned  to  make  their  own  alum  :  then  the  chief 
manufactory  of  this  important  salt  belonged  to  the 
Papal  States,  and  the  works  which  are  near  Civita 
Yecchia  are  considered  by  some  to  have  been  the  first  of 
any  importance.  The  founder  of  them  was  John  di  Castro. 
He  acquainted  Pope  Pius  II.  of  the  place  where  the  alu¬ 
minous  material  might  be  found.  These  works  succeed¬ 
ing  beyond  their  expectations,  the  Pope  thought  Castro 
worthy  of  high  honours,  and  a  statue  was  erected  to  him 
in  his  own  country,  with  this  inscription — “  To  John  di 
Castro,  the  inventor  of  alum.”  When  the  alum  works 
of  the  Papal  States  were  found  to  be  successful,  others 
were  erected  in  various  parts  of  the  Continent,  Tho 
first  works  which  were  erected  in  England  were  at  Gis 
borough,  in  Yorkshire,  in  the  reign  of  Queen  Elizabeth. 
The  manufactory  belonged  to  Sir  Thomas  Chaloner.  He 
was  obliged  to  engage  privately  some  of  the  Pope’s  work¬ 
men,  as  there  was  nobody  who  understood  the  process 
in  this  country.  But  when  the  Pope  heard  of  this,  I10 
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cursed  them  by  candle,  by  bell,  and  by  book ;  but,  as  in 
the  “  Jackdaw  of  Rheims  ” — 

“  What  gave  rise  to  no  little  surprise, 

Nobody  seemed  one  penny  the  worse.” 

(The  curse  may  be  read  in  full  in  the  “  Life  and  Adven¬ 
tures  of  Tristram  Shandy  ”),  for  very  soon  the  works  suc¬ 
ceeded  so  well  that  several  more  were  established.  These 
works  at  Gisborough  are,  I  believe,  still  carried  on. 
According  to  Ure,  the  manufacture  of  this  salt  was 
begun  at  Harlet,  in  Scotland,  by  Nicholson  and 
Lightbody  in  1766  ;  abandoned,  and  resumed  by 
Macintosh  and  Wilson  in  1797. 

The  old  method  of  manufacture,  such  as  is  carried 
on  at  ITurlet  and  Whitby,  is  to  roast  the  shale,  lixi¬ 
viate  with  water,  evaporate  the  lixivium,  and  then 
precipitate  the  alum  by  alkaline  salt,  then  wash  the 
alum  flour,  then  crystallise.  First,  as  to  the  prepara¬ 
tion  of  the  alum  shale.  Some  of  these  shales,  when 
piled  in  the  open  air,  get  spontaneously  hot  from  the 
oxidation  of  the  iron  pyrites  into  sulphate  of  iron  ;  and 
as  the  process  goes  on  the  sulphuric  acid  is  transferred 
to  the  alumina  with  the  formation  of  sulphate  of 
alumina.  These  heaps  soon  fall  into  a  porous  mass  ; 
when  they  can  be  readily  lixiviated.  Those  shales  which 
contain  too  little  carbonaceous  matter  to  carry  on  the 
combustion  must  have  this  added  as  the  piling  goes  on. 
At  Whitby  they  use  brushwood,  and  at  Harlet  small 
coal  for  the  lower  bed,  and  then  the  piling  of  the  shale 
commences.  When  they  have  got  to  the  height  of  three 
or  four  feet  the  mass  is  kindled,  and  more  shale  is  piled 
up.  At  Whitby  this  piling  process  goes  on  till  the  heap 
is  90  or  100  feet  high.  The  horizontal  area  is  also 
augumented  till  it  forms  a  bed  nearly  200  feet  square, 
having,  therefore,  about  100,000  yards  of  solid  measure¬ 
ment.  At  Harlet  the  height  of  the  heap  is  only  a  few 
feet  while  the  horizontal  area  is  expanded.  At  Whitby 
130  tons  of  calcined  schist  produce  one  ton  of  alum 
(Ure).  Great  care  is  required  in  the  calcining  of  these 
heaps,  so  as  not  to  lose  too  much  sulphur  and  sulphuric 
acid.  Rather  a  slow,  continual  fire  is  the  best ;  for  if 
the  heat  rises  too  high  then  a  kind  of  slag  may  be 
formed.  When  this  process  is  over  the  heap  is  very 
much  diminished  in  size. 

The  second  process  is  the  lixiviation.  The  calcined 
schist  is  put  into  cisterns,  having  the  large  pieces  at  the 
bottom.  Water  is  run  over  it,  and  allowed  to  rest  some 
time ;  it  is  then  drawn  off  into  another  cistern,  fresh 
water  is  put  upon  the  schist — which,  being  weak,  is  run 
into  a  separate  tank — and  sometimes  the  ore  is  treated 
with  a  third  addition  of  water  and  the  exhausted  ore  is 
removed  from  the  cisterns  and  piled  in  a  heap,  and 
sometimes  calcined  again,  for  it  even  now  contains  a 
large  percentage  of  alumina — as  much  as  12  per  cent. 

The  third  process  is  the  evaporation  of  these  washings, 
and  this  is  done  by  what  is  called  a  surface  fire,  because 
there  is  so  much  sediment  deposited.  The  operation  is 
conducted  in  a  large  stone  cistern  about  six  feet  wide, 
three  feet  deep,  and  forty  long,  and  covered  by  an  arch 
of  stone  or  brickwork.  At  one  end  is  the  firegrate,  at 
the  other  the  chimney  ;  the  cistern  is  filled,  and  the 
flame  plays  along  the  surface.  As  the  concentration  goes 
on  more  of  the  lixivium  is  run  in  till  the  whole  gets  of 
the  proper  strength,  when  it  is  transferred  to  the  leaden 
boilers.  These  lead  pans  are  about  eight  feet  long,  nearly 
five  feet  wide,  and  two  deep  at  one  end,  and  a  little  more 
than  two  and  a-half  at  the  other  ;  the  increase  of  depth 
is  to  facilitate  the  syphoning  off.  In  these  lead  pans  the 
liquid  is  boiled  ;  every  morning  the  pans  are  emptied 
into  a  settling  cistern  of  stone  or  lead. 


The  fourth  process  is  the  precipitation  of  the  alum  by 
adding  alkaline  salts.  The  clear  liquor  is  run  off  into 
the  precipitating  cistern,  and  the  potash  or  ammonia 
salts  are  added  to  it;  the  alum  is  precipitated  in  a 
granular  powder.  When  it  is  thoroughly  settled  and 
cool,  the  mother  liquor  is  drawn  off  into  a  lower  cistern. 

The  fifth  operation  is  the  washing  of  the  alum  flour, 
because  it  has  a  brown  colour,  from  admixture  of  iron 
compounds.  This  is  done  by  means  of  very  cold  water, 
and  after  the  second  washing  the  alum  is  pretty  pure, 
and  this  flour  is  sometimes  sent  into  the  market  because 
it  dissolves  easily. 

The  sixth  and  last  process  is  the  crystallisation.  The 
washed  crystals  are  dissolved  in  water  at  a  boiling  heat. 
When  the  liquid  is  saturated,  it  is  run  into  the  crystal¬ 
lisation  vessels  or  roaching  casks  ;  at  the  end  of  eight  or 
ten  days  the  alum  is  broken  up  and  dried,  and  is  then 
ready  for  the  market.  This  process  of  making  alum  is 
certainly  very  rude,  and  is  also  attended  by  great  waste 
of  time  and  labour.  This  mode  of  manufacture  will  very 
likely  disappear  altogether,  because  of  the  improved 
methods  Mr.  Spence,  of  Manchester,  has  brought  out. 
He  has,  indeed,  quite  revolutionised  the  alum  trade  ;  but 
any  one  reading  the  article  on  alum  in  Hr.  Muspratt’s 
“  Hictionary  of  Chemistry  ”  would  think  that  the  new 
process  was  not  at  all  different  from  the  old.  Dr.  Mus- 
pratt  gives  Mr.  Spence’s  process  in  the  following  words  : 

“  Spence,  who  lately  sealed  a  patent  for  the  manufac¬ 
ture  of  alum,  offers  the  following  as  his  method  of  cal¬ 
cination  : — He  forms  on  the  ground  a  number  of  air 
channels,  by  laying  parallel  lines  of  common  brick  at 
the  distance  of  four  inches  apart,  and  placing  others  on 
them  crosswise ;  thus  the  channel  formed  is  about  four 
inches  square.  The  transverse  bricks  are  placed  on  loosely, 
so  as  to  allow  the  air  to  pass  freely  upwards,  burning 
coals  are  laid  on  the  channels,  and  a  layer  of  the  shale, 
which  is  most  bituminous,  broken  into  small  pieces,  and 
as  the  combustion  proceeds,  other  layers  of  the  shale 
fragments,  less  bituminous  than  the  preceding,  are  put 
on  continuously,  but  not  in  too  great  a  quantity.  The 
thickness  of  each  layer  should  be  regulated  by  the 
briskness  of  the  combustion,  which  should  never  go 
beyond  a  low  red  heat,  but  care  must  be  exercised  in 
maintaining  the  bed  at  this  point,  as  a  higher  tempera¬ 
ture  would  be  apt  to  glaze  or  partially  flux  the  materials, 
and  render  the  alumina  less  soluble  in  acid.  An  exami¬ 
nation  of  the  following  figure,  exhibiting  the  heaps  or 
mounds  in  various  stages  of  progress,  will  show  that  a 
similar  method  to  this  is  practised  at  Hurlet.” 

This  is  a  most  unfair  description  of  such  important 
alum  works  as  Mr.  Spence’s  are,  and  I  am  surprised  to 
find  such  a  statement  in  such  a  compendious  dictionary 
as  Dr.  Muspratt’s  professes  to  be ;  in  such  a  book  as 
the  one  mentioned,  one  looks  to  find  all  the  newest  im¬ 
provements,  and  not  so  much  about  operations  practised 
a  century  ago.  Mr.  Spence’s  process  is  totally  different 
from  the  old,  as  any  one  reading  the  following  will  see : — 
By  the  old  process  the  manufacturer  would  have  to  wait 
about  twelve  months  or  more  before  he  would  have  any 
alum  ready  for  the  market ;  by  the  new  it  would  only  be 
about  one  month.  Mr.  Spence  has  now  become  one  of 
the  largest  manufacturers  in  the  world,  producing  nearly 
150  tons  a  week.  It  is  to  be  hoped  that  in  the  next 

edition  of  the  dictionary  a  better  description  will  be  given. 

(To  be  continued.) 

To  Tiaaw  out  JFrozen  Pninps. — A  pint  of  salt  has 
been  found  generally  sufficient.  Two  pints  have  been 
found  enough  to  thaw  through  three  feet  deep.  An  hour’s 
time  suffices  in  ordinary  cases. —  Vermont  Phoenix. 
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Professor  W.  A.  Miller,  M.D.,  F.R.S.,  President , 

in  the  Chair. 

After  the  minutes  had  been  read,  Mr.  W.  Tilden,  of  the 
Pharmaceutical  Society’s  Laboratory,  was  formally  ad¬ 
mitted  a  Eellow  of  the  Society  ;  and  Mr.  James  Parkinson, 
Royal  School  of  Mines,  and  Mr.  Frederic  Rowe,  Col¬ 
chester,  were  balloted,  for  and  duly  elected  as  Fellows. 
The  names  of  Mr.  William  Marriott,  Huddersfield,  and 
Mr.  Charles  TJmney,  40,  Aldersgate  Street,  London,  were 
read  for  the  second  time,  and  several  new  candidates  were 
proposed,  whose  names  were  read  as  under  : — John  Hunter, 
M.A.,  Queen’s  College,  Belfast ;  Mr.  Theodore  Maxwell  ; 
Mr.  William  Jacob  Barnes,  Starling  Lodge,  Buckhurst  Hill, 
Essex;  Mr.  W.  E.  Bickeraike,  Dalton  Square,  Lancaster  ; 
Mr.  Richard  Fitz’Hugh,  Nottingham  ;  Dr.  William  B. 
Ritchie,  Belfast ;  and  Mr.  Alfred  Gardiner  Brown,  Member 
of  the  Royal  College  of  Surgeons,  Trinity  Square,  South¬ 
wark. 

The  list  of  donations  to  the  Society’s  library  was 
unusually  long,  and  the  President  announced  that  at  the 
next  meeting  of  the  Society,  before  commencing  the  ordi¬ 
nary  business,  the  members  would  resolve  themselves  into 
a  Committee  “  to  consider  the  best  means  of  disposing  of 
several  chemical  specimens  in  the  Society’s  possession.” 
He  had  great  pleasure  in  calling  attention  to  the  admirable 
arrangements  made  for  the  ventilation  of  the  meeting- 
room,  which  had  been  jointly  undertaken  by  Dr.  De  la 
Rue  and  Dr.  Matthiessen.  [These  consisted  of  a  spacious 
perforated  grating  near  the  ceiling,  which  communicated 
with  an  air-shaft,  in  which  a  series  of  gas  jets,  circular  in 
form,  were  burning.  There  were  also  numerous  small 
apertures  on  either  side  of  the  room  for  the  admission  of 
fresh  air,  opening  beneath  the  platform  upon  which  the 
seats  are  placed.  The  efficacy  of  the  ventilator  was  appa¬ 
rent  throughout  the  evening  ;  but  at  the  close  of  the  pro¬ 
ceedings  Dr.  De  la  Rue  fired  a  small  portion  of  gunpowder 
to  show  how  rapidly  the  smoke  made  its  escape.  A  hand¬ 
some  cornice  and  spring  roller,  from  which  diagrams  may 
be  suspended,  have  been  placed  in  front  of  the  grating, 
the  aperture  of  which  can  be  regulated  at  will  by  a  sliding 
shutter.] 

Professor  A.  H.  Church  was  then  invited  to  give  an 
account  of  his  “  Chemical  Researches  on  some  New  Cornish 
Minerals .”  The  speaker  stated  that  in  July  last  he  visited 
Cornwall  and  collected  some  fifty  or  sixty  mineral  speci¬ 
mens,  which  included  many  interesting  varieties  of  well- 
known  species.  In  seven  instances  he  was  induced  to 
make  complete  analytical  examinations,  and  by  the  results 
was  led  to  the  conclusion  that  three  of  the  minerals  had 
not  previously  been  described  ;  these  were  : — 

I.  Hydrated  phosphate  of  cerium. 

II.  Hydrated  phosphate  of  calcium  and  aluminium. 

III.  Hydrated  arseniate  of  copper  and  lead. 

With  respect  to  the  first  of  these  minerals,  Mr.  Church 
said  he  believed  there  was  no  instance  on  record  of  cerium 
having  been  previously  discovered  in  Great  Britain.  He 
was  indebted  for  the  specimen  to  Mr.  Richard  Tailing,  of 
Lostwithiel,  and  at  first  it  was  believed  to  be  a  kind  of 
Wavellite,  but  the  precipitate  furnished  by  ammonia  in 
the  course  of  analysis  became  reddish-brown  upon  ignition, 
and  gave  off  chlorine  during  subsequent  solution  in  hydro¬ 
chloric  acid.  These  characters  seemed  to  indicate  the 
presence  of  oxide  of  cerium,  which  was  confirmed  by  the 
slightly  pinkish  hue  of  the  precipitate  thrown  down  by 
oxalate  of  ammonia,  by  the  blowpipe  reactions,  and,  finally, 
by  the  formation  of  very  definite  crystals  of  the  doutde 
sulphate  of  cerium  and  potassium.  The  mineral  was 
found  to  contain  upwards  of  50  per  cent,  of  cerous  oxide, 
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about  5  per  cent,  of  lime,  and  28  of  phosphoric  acid,  with 
about  15  per  cent,  of  water.  Its  mineralogical  formula 
would,  therefore,  be  expressed  thus  : 

(Ce|CaL)3P+4H, 

which  is  equivalent,  under  the  new  atomic  system,  to 
5  Ce"0,  Ca"0, 2P205  +  8H20. 

The  colour  of  the  mineral  was  a  pale  smoke  grey,  with  a 
slight  inclination  to  flesh-red,  and  its  general  aspect  is 
slightly  pearly.  The  crystals,  as  definedby  Professor  W.H. 
Miller,  are  doubly  refractive  and  of  the  oblique  prismatic 
system,  and  they  commonly  occur  in  fan-like  aggrega¬ 
tions.  The  hardness  and  density  of  the  mineral  are  both 
expressed  approximatively  by  the  figure  3.  The  small 
quantity  of  the  sample  placed  at  the  author’s  disposal 
prevented  his  making  any  reliable  examination  for  fluorine, 
and  the  quartz  matrix  added  to  the  difficulty.  The  mineral 
most  nearly  allied  to  that  now  described  is  crypitolite — a 
phosphate  of  cerium  containing  neither  calcium  nor  water. 

The  hydrated  phosphate  of  calcium  and  aluminium , 
although  classed  among  the  minerals  from  Cornwall  came 
from  the  borders  of  that  county,  and  occurred  in  a  copper 
lode  at  Tavistock,  South  Devon.  It  is  a  white,  silky, 
fibrous  mineral,  somewhat  difficultly  soluble  in  acids. 
Although  very  different  in  physical  appearance,  it  seems  to 
be  identical  with  the  rounded  pebbles  found  in  the  diamond 
sands  of  Bahia,  and  described  by  M.  Damour  in  1853. 
Its  mineralogical  formula  is, — 

Ca3P  +  iti  3H 

and  corresponding  chemical  expression  (new  system), — 

3  Ca"0  ,P205,  AV"Os  +  3  H2°  • 

The  third  mineral  which  had  been  submitted  to  analysis 
by  Professor  Church  was  a  variety  of  Olivenite  or  arseniate 
of  copper,  but  differed  from  it  both,  in  colour  and  density, 
and  was  found  to  contain  as  much  as  30  per  cent,  of 
plumbic  oxide.  Its  specific  gravity  was  5*35  ;  colour, 
sap  green,  and  lustre  resinous.  The  specimen  contained 
but  a  small  proportion  of  phosphoric  acid,  and  proved  to 
be  a  hydrated  arseniate  of  copper  and  lead,  for  which  the 
author  proposed  the  formula, — 

Pb,/0,2Cu//0,As205  +  Cu"H203  +  aq. 

The  author  proposed  to  confer  upon  this  new  mineral  the 
name  of  Bayldonite. 

The  President,  in  moving  a  vote  of  thanks  to  Professor 
Church,  inquired  whether  other  metals  of  the  cerium 
group,  particularly  didymium,had  been  found  in  the  new 
mineral  phosphate  of  British  origin  ? 

Professor  Church  answered  in  the  affirmative,  an  exa¬ 
mination  of  an  optical  character  having  been  made  by  Mr. 
C.  Greville  Williams,  who  distinctly  identified  the  didy- 
mium  bands. 

[Vide  Chemical  News,  p.,  183  of  this  volume.] 

Professor  Maskelyne  said  that  great  credit  was  due  to 
Mr.  Church  for  the  successful  manner  in  which  he  had 
worked  out  the  composition  from  so  small  a  quantity  of 
material.  He  had  himself  received  two  specimens  of  the 
cerium  mineral  from  Mr.  Tailing  (who  was  a  most  indefati¬ 
gable  collector),  and  had  measured  the  angles  as  long  since 
as  two  years  ago;  he  had  likewise  identified  the  phos¬ 
phoric  acid.  For  the  rest,  he  might  almost  say  that  he 
envied  Mr.  Church  his  means  of  research,  for  he  had 
applied  to  the  authorities  of  the  British  Museum  for  a 
chemical  laboratory  in  which  to  make  such  analytical 
examinations  as  the  present,  but  they  were  opposed  to 
carrying  out  his  suggestion.  He  had  brought  with  him 
the  two  specimens  for  comparison  with  that  which  had 
been  shown  by  Professor  Church,  and  he  had  no  doubt 
they  were  the  same  thing.  After  the  publication  of  the 
analytical  details,  he  hoped  to  do  a  little  more  with  the 
goniometer,  but  already  he  was  satisfied  of  their  being- 
square  prisms.  The  mineral  monazite  was  likewise  a 
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phosphate  of  cerium  containing  thorium  and  about  2  per 
cent,  of  lime,  and  it  would  be  interesting  to  know  whether 
this  rare  earth  occurred  in  the  Cornish  specimen.  The 
speaker  had  compared  and  measured  at  least  twenty 
mineral  specimens  which  might  be  included  under  the 
group  Olivenite,  and  found  many  that  would  repay  a 
chemical  examination.  He  regretted  that  he  had  no 
means  of  undertaking  this.  Professor  Maskelyne  con¬ 
cluded  by  pronouncing  a  tribute  of  praise  to  Richard 
Tailing,  of  Lostwithiel,  who  had  done  so  much  for  mine¬ 
ralogy  by  his  successful  search  after  new  minerals. 

Professor  Church  described  the  steps  taken  in  testing 
for  thoria,  and  believed  it  was  absent,  since  the  whole  of 
the  earth  in  the  Cornish  mineral  was  precipitated  by 
excess  of  ammonia,  which  is  not  the  case  with  thoria. 
Besides,  he  obtained  100  parts  by  adding  together  the 
weights  of  the  several  constituents.  He  would  be  happy 
to  lend  his  specimen  to  Professor  Maskelyne  for  determi¬ 
nation  of  its  crystallographic  characters. 

A  paper  “  On  Caprylic  and  (Enanthylic  Alcohols'’  by 
Mr.  Ernest  T.  Chapman,  was  read  by  the  Secretary.  The 
author  referred  to  the  uncertainty  respecting  the  exact 
nature  of  the  products  obtained  on  distilling  castor-oil 
soap  with  an  excess  of  alkali,  and  proposed  to  address 
himself  to  the  determination  of  the  composition  of  a 
liquid  boiling  at  about  178°  C.,  in  regard  to  the  homo¬ 
geneity  of  which  there  was  a  doubt.  As  the  general 
result  of  the  author’s  investigation,  it  may  be  stated  that 
the  composition  of  the  distillate  is  by  no  means  constant, 
and  that  both  caprylic  and  oenanthylic  alcohols  in  varying 
proportions  are  formed  under  these  circumstances.  Several 
analyses  gave  numbers  closely  according  with  C8H180, 
and  the  production  of  caprylic  alcohol  was  further  proved 
by  the  formation  from  it  of  tri-caprylamine.  Mr.  Chapman 
incidentally  prepared  caprylic  ether  by  the  action  of 
bromide  of  capryl  upon  potasso-caprylic  alcohol. 

Dr.  Odling  remarked  that  castor-oil  itself  was  not 
likely  to  be  a  definite  substance,  and  might  yield  products 
of  one  or  other  series,  or  a  mixture,  according  to  the 
quality  of  the  sample  employed. 

The  Secketary  exhibited  a  piece  of  sheet  copper,  very 
much  corroded,  which  was  sent  from  Nova  Scotia  by 
Professor  How,  and  which,  being  a  portion  of  a  metal 
chimney,  showed  the  result  of  eighteen  years’  exposure 
to  the  products  of  combustion  of  wood  and  coal. 

The  third  paper  read  was  entitled  “  On  the  Absorption 
of  Vapours  by  Charcoal,”  by  John  Hunter,  M.A.  It  was 
devoted  to  the  examination  of  the  powers  of  absorption  of 
different  kinds  of  charcoal,  and  the  author  found  that  the 
dense  carbon  obtained  from  the  shell  of  the  cocoa-nut  was 
pre-eminently  endowed  with  this  property,  and  with  it 
several  comparative  trials  were  made  under  varying  degrees 
of  temperature.  The  saturation  point  of  the  carbon  was 
found  to  be  in  every  case  diminished  by  increase  of  tem¬ 
perature,  and  of  all  the  vapours  examined  that  of  methylic 
alcohol  was  the  most  freely  absorbed,  for  no  less  than  155 
volumes  of  that  vapour  at  the  temperature  of  90°  C.  were 
condensed  by  one  volume  of  cocoa-nut  charcoal.  The 
experiments  comprehended  the  trial  of  the  following 
vapours  : — Water,  bisulphide  of  carbon,  alcohol,  methylic 
alcohol,  fousel  oil,  benzol,  ether,  chloroform,  and  acetic 
acid  ;  and  the  author  noticed  that  the  absorption  of  vapour 
by  charcoal  always  terminated  in  a  much  shorter  time  than 
in  the  case  of  the  permanent  gases,  rarely,  if  ever,  exceed¬ 
ing  an  hour  in  duration. 

IJpon  the  invitation  of  the  President,  Dr.  Stenhouse 
said  that  he  had  paid  attention  to  the  practical  use  of 
charcoal  as  a  means  of  purifying  air,  and  had  always  found 
the  dense  varieties  of  charcoal  to  be  the  most  effective  on 
account  of  the  smaller  size  of  their  cavities.  He  had 
never  made  exact  experiments  of  the  nature  just  now 
described  by  Mr.  Hunter. 

The  President  then  adjourned  the  meeting  until  Thurs¬ 
day  evening,  November  16. 
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“  On  Animal  Chemistry.”  A  course  of  Six  Lectures  by 
William  Odling,  M.B.,  E.R.S.,  F.R.C.P. 

Friday,  May  12,  1865. 

Lecture  6. 

( Continued  from  page  202.7 

I  can  scarcely  venture  to  conclude  this  course  of  lectures 
on  “Animal  Chemistry”  without  a  few  words  upon  the 
influence  exerted  on  tissue  metamorphosis  by  those  chemical 
agents  which  are  usually  included  in  the  class  of  alterative 
medicines.  Although  our  acknowledged  ignorance  of  the 
mode  in  which  medicines  produce  their  effects  is  made  a 
standing  reproach  to  medical  art  only  by  those  who,  igno¬ 
rant  of  their  ignorance,  wrongly  conceive  that  in  other 
scientific  arts — that  of  the  chemist,  for  example — the  use 
of  the  different  agents  employed  has  really  ceased  to  be 
empiric,  and  become  dependent  upon  abstract  principles, 
still  it  will  not  do  for  us  to  regard  the  observed  actions  of 
different  medicines  as  ultimate  facts  with  which  we  must 
ever  rest  contented,  but  rather  as  difficult  problems  inviting 
a  more  competent  investigation,  and  destined  some  day  or 
other  to  yield  to  our  inquiries.  The  subject,  however,  is 
too  1  emote  from  even  the  present  widely-extended  boundary 
of  scientific  knowledge — the  path  from  the  known  to  the 
unknown  is  yet  too  lengthy  and  intricate — to  warrant  us 
in  expecting  any  immediate  or,  indeed,  proximate  resolu¬ 
tion  of  the  darkness  by  which  we  are  surrounded.  In  the 
belief,  however,  that  even  a  little  gleam  of  light,  insignifi¬ 
cant  in  relation  to  more  advanced  researches,  may  not  prove 
altogether  worthless  here,  I  beg  to  suggest  the  following 
points  for  your  consideration.  It  will  be  found,  I  think, 
that  those  mineral  substances  which  act  more  especially  as 
alteratives  actually  are,  and  necessarily  ought  to  be, 
characterised,  not  by  their  chemical  energy,  but  by  their 
chemical  mobility ;  and  I  do  not  know  that  I  can  make 
my  meaning  better  evident  than  by  directing  your  atten¬ 
tion  to  the  chemical  properties  of  iodine  in  comparison 
with  those  of  its  intimate  congener,  chlorine.  As  I  shall 
presently  show  you,  both  elements  possess  in  a  striking 
degree  the  property  of  oxidising  various  substances  which 
resist  the  action  of  ordinary  oxygen  ;  and  this  observation 
leads  me  to  make  a  few  preliminary  remarks  upon  the 
process  of  oxidation  in  general. 

Thus,  it  is  well  known  that  many  oxidisable  bodies  which 
are  unable  or  scarcely  able  to  combine  directly  with  free 
oxygen,  can  nevertheless  combine  on  the  instant  with 
oxygen  that  is  already  in  a  state  of  combination.  It  seems, 
indeed,  as  if  the  fact  of  previous  combination  conferred 
upon  the  transferable  oxygen  a  greater  activity  or  ten¬ 
dency  to  unite  with  other  bodies.  Of  this  peculiarity 
of  behaviour,  the  non-oxidation  or  slow  oxidation  of 
sulphurous  acid  H2S03,  into  sulphuric  acid  H2S04, 
by  mere  exposure  to  oxygen  or  air,  and  its  rapid 
oxidation  by  means  of  certain  hyperoxygenised  com¬ 
pounds,  such  as  the  peroxides  of  hydrogen  and  nitrogen, 
affords  us  an  excellent  illustration.  I  have  here  a  freshly- 
made  solution  of  sulphurous  acid,  and  to  it  I  add  a  little 
chloride  of  barium,  which,  you  observe,  does  not  in  the 
least  disturb  its  transparency,  thereby  showing  its  freedom 
from  any  trace  of  sulphuric  acid.  I  now  draw  a  rapid 
current  of  air  through  the  mixed  liquid,  but  with  no 
obvious  effect.  The  sulphurous  acid  and  oxygen,  despite 
their  agitation  together,  remain  sulphurous  acid  and 
oxygen,  instead  of  combining  with  one  another  to  form 
sulphuric  acid.  Accordingly,  we  have  not  a  trace  of 
sulphuric  acid  produced  sufficient  to  afford  even  a  turbidity 
with  the  previously  added  barium-salt,  although,  indeed, 
by  a  prolonged  agitation  with  one  another,  some  sulphuric 
acid  would  be  slowly  formed.  I  now  divide  the  mixed 
solution  of  sulphurous  acid  and  chloride  of  barium,  and 
add  to  one  portion  a  little  peroxide  of  hydrogen,  when 
immediately  we  get  a  copious  white  precipitate  of  sulphate 
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of  barium.  The  sulphurous  acid  which  would  not  unite 
with  the  free  oxygen  of  the  air  unites  at  once  with  the 
combined  oxygen  of  the  peroxide,  thus  : — 

Sulphurous.  Hydric-perox.  Sulphuric.  Water. 
H0SO3  H20.0  =  H2S04  +  HoO. 

The  second  half  of  the  liquid  I  now  pour  into  this  bottle, 
charged,  as  you  see,  with  brown  fumes  of  peroxide  of 
nitrogen,  and  agitate  the  whole  for  an  instant  or  so, 
when  the  rapid  oxidation  of  the  sulphurous  acid  is 
rendered  evident,  in  this  as  in  the  former  experi¬ 
ment,  by  an  abundant  precipitation  of  sulphate  of  barium, 
while  the  brown  peroxide  is  simultaneously  reduced  to  the 
state  of  colourless  oxide  of  nitrogen,  thus  : — 

Sulphurous.  Nitric  perox.  Sulphuric.  Nitric  oxide. 

H2S03  +  NO.O  =  H2S04  +  NO. 

The  peroxides  of  hydrogen  and  nitrogen,  therefore,  act 
upon  sulphurous  acid  in  a  precisely  similar  manner  ;  but 
we  shall  find  a  great  difference  of  behaviour  in  the  mon¬ 
oxides  resulting  from  their  respective  deoxidations.  Thus, 
the  oxide  of  hydrogen  or  water  is  a  far  more  difficult  sub¬ 
stance  to  peroxidise  than  sulphurous  acid  itself.  It  is  only, 
indeed,  by  a  series  of  indirect  processes  that  we  are  able 
to  fasten  on  to  its  molecule  an  additional  atom  of  oxygen, 
so  as  to  convert  it  into  the  peroxide,  and  this  added  atom 
of  oxygen  is  retained  with  such  a  feeble  force  that  it  is 
frequently  thrown  off  in  the  free  state,  and  constantly 
given  up  with  the  greatest  readiness  to  any  oxidisable 
substance,  such  as  sulphurous  acid.  Although,  therefore, 
it  seems  strange  that  sulphurous  acid  should  not  readily 
absorb  oxygen  from  the  air,  there  is  nothing  strange  in  its 
taking  away  the  additional  loosely  combined  oxygen 
existing  in  peroxide  of  hydrogen.  But  the  oxide  of 
nitrogen  resulting  from  the  deoxidation  of  its  peroxide  is 
a  very  different  kind  of  body.  Of  all  compounds  known 
to  chemists  it  is  the  one  which  absorbs  free  oxygen  with 
the  greatest  avidity.  No  sooner,  for  instance,  do  I  open 
the  stopper  of  this  bottle  than  the  contained  nitric  oxide 
which  we  reduced  from  the  peroxide  a  few  minutes  ago 
combines  at  once  with  fresh  oxygen  from  the  air  to  become 
reconverted  into  the  brown  peroxide  ;  and  on  now  closing 
the  bottle  and  agitating  its  contents,  the  sulphurous  acid, 
which  is  of  itself  unable  to  combine  directly  with  atmo¬ 
spheric  oxygen,  instantly  robs  the  peroxide  of  nitrogen  of 
the  oxygen  which  it  had  absorbed  directly  from  the  atmo¬ 
sphere,  as  in  the  ordinary  manufacture  of  sulphuric  acid  ; 
thus  :  — 

Sulphurous.  Oxygen.  Sulphurous.  Oxygen. 

+  O  =  H2bOg  +  O. 

Nitric  oxide.  Oxygen.  Nitric  peroxide. 

NO  +  O  =  N02. 

Sulphurous.  Nitric  perox.  Sulphuric.  Nitric  oxide. 

H0SO3  +  N02  =  H2S04  +  NO. 

As  remarked  by  Laurent,  “  There  is  no  substance  which 
presents  such  singular  properties  as  nitric  oxide. 

It  is,  perhaps,  the  only  body  which,  in  the  dry  state  and 
at  the  ordinary  temperature,  can  combine  suddenly  with 
oxygen.  The  combination,  moreover,  takes  place  without 
the  evolution  of  heat,  and  the  body  which  results,  far  from 
retaining  the  oxygen  that  it  has  so  readily  absorbed,  is 
perhaps  of  all  bodies  the  one  which  is  deoxidised  most 
easily.”  Nitric  oxide  and  peroxide,  then,  are  the  types 
of  chemically  mobile  compounds.  Regarded  as  a 
reducing  agent,  there  are  many  more  powerful  de- 
oxygenants  than  the  oxide,  regarded  as  an  oxidising 
agent,  there  are  many  more  energetic  oxygenants  than 
the  peroxide,  but  there  are  no  two  associated  bodies 
known  to  chemists  which  respectively  absorb  or  evolve 
oxygen  wdth  so  much  facility.  Now,  while  chlorine  may 
be  compared  to  peroxide  of  hydrogen,  it  is  the  sort  of  che¬ 
mical  mobility  manifested  by  the  oxides  of  nitrogen,  which 
is  characteristic  of  iodine,  and,  I  believe,  of  most  mineral 
alteratives.  Iodide  of  hydrogen  or  potassium  is,  like  nitric 
oxide,  a  facile  reducing  agent,  and  free  iodine  or  hypoidite 


of  potassium,  like  peroxide  of  nitrogen,  a  facile  oxygenant 
— so  that  wherever  the  iodine  travels  it  is  capable  of  influ¬ 
encing  the  processes 'of  oxidation  there  going  on— absorb¬ 
ing  oxygen  where  there  is  excess,  delivering  active  oxygen 
where  there  is  deficiency— just  as  our  nitric  compound  ab¬ 
sorbs  oxygen  from  the  air  and  delivers  it  up  to  the  sulphu¬ 
rous  acid. 

It  is  this  mobility  of  iodine,  then,  which  distinguishes  it 
chemically  from  its  more  active  congeners,  chlorine  and 
bromine.  The  general  chemical  relationship  of  these  three 
elements  to  one  another  is  most  striking,  so  much  so, 
indeed,  that  they  might  almost  be  regarded  as  mere 
varieties  of  the  same  primitive  matter.  With  the 
probable  exception  of  fluorine,  they  are  the  only  elements 
which  have  the  property  of  uniting  with  hydrogen  in  the 
proportion  of  volume  to  volume, — the  combinations,  more¬ 
over,  being  unattended  by  any  condensation.  Again,  the 
resulting  compounds  —  namely,  the  hydrochloric,  hydro- 
bromic,  and  hydroiodic  acids  are  all  gaseous,  all  fuming, 
all  soluble  in  water,  and  all  producible  by  similar  reac¬ 
tions.  Another  common  property  by  which  chlorine, 
bromine,  and  iodine  are  characterised  is  their  marked  ac¬ 
tivity  when  in  the  free  state,  which  very  greatly  exceeds 
that  of  oxygen  under  similar  conditions.  In  my  last  lec¬ 
ture  I  showed  you  the  violent  action  of  chlorine  on  metallic 
copper,  upon  which  ordinary  oxygen  is,  as  you  know, 
almost  without  action  ;  and  I  have  only  a  few  minutes 
back  referred  to  the  little  effect  exerted  by  free  oxygen 
upon  various  oxidisable  bodies.  But  chlorine,  bromine, 
and  iodine  act  upon  different  metals,  pseudo-metals,  and 
compounds  with  the  greatest  facility ;  and,  indeed, 
several  of  the  iodides  contained  in  the  London  and 
British  Pharmacopoeias  are  directed  to  be  made  by 
treating  the  respective  metals  with  iodine.  Lastly, 
all  three  elements  are  capable  of  acting  as  oxidising 
agents  incases  where  free  oxygen  is  altogether,  or  almost, 
impotent.  They  contain  no  oxygen,  it  is  true,  and  are,  on 
the  contrary,  so  far  as  our  present  knowledge  goes,  simple 
or  elementary  bodies.  Nevertheless,  in  the  presence  of 
water  they  act  as  very  powerful  oxygenants  by  uniting  with 
the  hydrogen  of  the  water,  and  so  liberating  its  pre-com- 
bined  and,  consequently,  active  oxygen.  Thus,  on  adding 
chlorine,  bromine,  and  iodine  respectively  to  the  clear 
mixture  of  sulphurous  acid  and  chloride  of  barium  con¬ 
tained  in  these  three  glasses,  we  have  in  each  instance  an 
immediate  precipitate  of  sulphate  of  barium  from  the 
oxidation  of  the  sulphurous  acid,  just  as  in  our  former 
experiments  with  the  peroxides  of  hydrogen  and  nitrogen, 
the  reaction  being  as  follows  : — 

Sulphurous.  Water.  Chlorine.  Sulphuric.  Chlorhydric. 

H2S03  +  H20  +  Cl2  =  H2S04  +  aHCl. 

Here,  again,  I  have  three  white  magmas  of  protoxide  of 
lead,  with  an  excess  of  dilute  alkali,  exposed  freely  to  the 
air.  Now,  although  this  protoxide  does  not  absorb  oxygen 
from  the  air,  yet  when  treated  with  chlorine,  bromine,  and 
iodine,  it  is  at  once  oxidised  more  or  less  completely  into 
the  brown  peroxide,  as  you  perceive,  thus  : — 

Lead  oxide.  Water.  Bromine.  Lead  peroxide.  Chlorhydric. 

PbO  +  H20  +  Br2  =  Pb02  +  zHBr. 

Lastly,  I  have  in  these  three  glasses  some  solution  of 
blue  indigo  exposed  to  the  air,  but  unoxidised  by  the  air. 
On  adding  chlorine,  bromine,  and  iodine,  however,  it  is  at 
once  bleached  or  oxidised  into  isatin,  thus  : — - 

Irdigo.  Water.  Iodine.  Isatin.  Iodhydric. 

c8h5no  +  h2o  +  i2  =  c8ii5no2  +  2hi. 

In  all  these  particulars,  then,  chlorine,  bromine,  and 
iodine,  though  so  different  in  their  medicinal  action,  re¬ 
semble  one  another  to  the  greatest  extent  chemically. 
Now  let  us  see  what  are  their  chemical,  and.  I  may  add, 
physical  differences.  I  will  first  advert  to  their  combining 
proportions,  or  the  relative  weights  of  each  of  them,  which 
unite  with  1  part  by  weight  of  hydrogen.  These  are 
indicated  by  the  numbers  35*5,  80,  and  127,  which  also 
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represent  their  respective  specific  gravities,  when  in  the 
gaseous  state.  You  will  observe  that  the  proportional 
number  of  bromine  is  intermediate  between  that  of  chlorine 
and  iodine,  and  indeed  approximates  very  closely  to  the 
true  arithmetic  mean,  My--  =  8o’8,  thus  : — 

Cl  3  5  *5  Chlorine. 

Br  8o  Bromine. 

I  i2  7  Iodine. 


242*5 

The  circumstance  of  these  numbers  also  expressing  the 
chemical  equivalents  of  the  several  elements  leads  us  to 
some  curious  medico-chemical  considerations.  Thus,  bear¬ 
ing  in  mind  that  sodium  and  potassium  are  related  to  one 
another  in  much  the  same  way  as  are  chlorine  and  iodine, 
though  not  perhaps  quite  so  intimately,  it  will  follow  that 
58-5  parts  of  common  salt  or  chloride  of  sodium  and  74*5 
parts  of  chloride  of  potassium  are  the  chemical  equivalents 
of  166  parts  of  iodide  of  potassium,  thus  : — 

NaCl  =  23  +  35-5  =  58-5 

KC1  =  39  +  35-5  =  74-5 

KI  —  39  +  127  =  i66'o 

Chemically,  then,  58-5  parts  of  chloride  of  sodium  are  just 

as  efficient  as  166  parts  of  iodide  of  potassium  ;  but  while 
most  of  us,  I  suppose,  are  in  the  habit  of  taking  fifty  or 
sixty  grains  of  common  salt  twice  or  three  times  a- day, 
few  of  us,  I  conceive,  would  like  to  take  166  grains  of 
iodide  of  potassium  even  once  in  the  same  period. 

Now,  the  gradational  difference  subsisting  between  the 
atomic  weights  and  Yolume-weights  of  chlorine,  bromine, 
and  iodine  is  typical  of  all  their  chemical  and  physical 
differences.  Thus,  their  usual  states  of  aggregation, 
gaseous,  liquid,  and  solid,  and  the  colours  of  their  re¬ 
spective  gases  or  vapours,  green,  orange,  and  violet,  are 
sequential  to  one  another  ;  while,  in  a  chemical  point 
of  view,  we  notice  a  successive  decrease  of  the  force  with 
which  they  respectively  enter  into  and  remain  in  combina¬ 
tion  with  other  bodies.  Thus,  chlorine  combines  directly 
with  hydrogen  upon  simple  exposure  of  the  mixed  gases 
to  ordinary  daylight,  and  the  resulting  chlorhydric  acid  is 
an  extremely  stable  body.  But  the  direct  combination  of 
bromine  with  hydrogen  takes  place  very  imperfectly,  and 
then  only  at  a  red  heat,  while  the  bromine  of  the  result¬ 
ing  compound  is  liberated  with  very  great  ease.  Further, 
the  direct  combination  of  iodine  with  hydrogen  is  almost 
impracticable,  while  the  iodhydric  acid  resulting  from  the 
indirect  combination  of  the  two  elements  is  gradually  de¬ 
composed  even  by  the  action  of  atmospheric  oxygen,  thus^: 
2HI  +  O  =  II20  + I2.  The  amounts  of  heat  given  out  by 
the  combinations  of  the  respective  halogens  with  hydrogen, 
which  are,  of  course,  the  measures  of  the  forces  required 
to  pull  apart  the  resulting  compounds,  have  not,  I  believe, 
been  exactly  ascertained,  though  they  are  obviously  sequen¬ 
tial,  as  in  the  case  of  theamounts  given  out  during  the  similar 
combinations  of  the  halogens  with  some  basylous  metals. 
Thus,  when  zinc,  for  instance,  combines  with  an  equivalent 
of  chlorine,  the  amount  of  heat  evolved  is  nearly  twice  as 
great  as  that  produced  during  its  similar  combination  with 
an  equivalent  of  iodine  ;  or,  in  other  words,  the  force  with 
which  zinc  and  chlorine  are  held  together,  and  conse¬ 
quently  the  force  required  to  pull  them  asunder,  is  nearly 
twice  as  great  as  that  with  which  zinc  and  iodine  are  inter- 
combined.  Now,  it  is  this  feebleness  of  the  force  with  which 
iodine  enters  into  combination,  and  consequent  facility 
with  which  it  is  separated  from  its  combinations,  that  gives 
to  it  that  peculiar  mobility  to  which  I  have  already  adverted. 
The  chief  chemical  difference,  indeed,  between  chlorine 
and  iodine  seems  to  be  that  chlorine  in  the  free  state  is 
far  more  active  than  iodine,  and  iodine  in  the  combined 
state  far  more  mobile  than  chlorine,  while  bromine  occu¬ 
pies  an  intermediate  position.  Hence,  on  adding  a  little 
bromine  water  to  the  solution  of  iodide  of  potassium,  the 
bromine  expels  the  iodine,  KI  +  Br  =  KBr  + 1 ;  which,  dis¬ 


solving  in  the  chloroform  I  had  previously  introduced, 
manifests  itself  to  you  by  the  production  of  a  beautiful 
violet- coloured  stratum  at  the  bottom  of  the  tube.  Simi¬ 
larly  when  I  add  a  little  chlorine  water  to  this  solution 
of  bromide  of  potassium,  the  chlorine  expels  the  bromine 
KBr  +  Cl  =  KC1  +  Br,  which  dissolving  in  the  previously 
introduced  ether,  floats  on  the  surface  as  an  orange-brown 
layer,  so  that  while  bromine  expels  iodine,  chlorine  expels 
bromine,  and  a  fortiori  iodine,  from  their  respective  com¬ 
binations.  Accordingly,  we  may  regard  35-5  parts  of  chlo¬ 
rine  as  an  energetic  representative  of  127  parts  of  iodine  ; 
but  [it  is  this  very  energy  of  chlorine,  I  conceive,  which 
disqualifies  it  for  acting  medicinally  as  an  alterative.  On 
account  of  its  intense  chemical  affinity,  it  unites  more 
rapidly  and  forcibly  than  iodine  with  the  different  basy- 
loids  it  may  chance  to  encounter,  but  directly  it  has 
entered  into  combination  with  them  its  work  is  done,  its 
action  ceases.  The  resulting  chloride  of  sodium,  or  other 
chloride,  is  of  so  stable  a  nature  as  to  be  impressionable 
only  to  violent  chemical  agencies  ;  whereas,  iodine,  on 
the  other  hand,  forming  Very  unstable  compounds,  is  con¬ 
stantly,  with  every  change  of  circumstance,  entering  into 
a  fresh  state  of  liberation  or  combination — constantly 
effecting  fresh  oxidising  or  deoxidising  actions. 

I  have  already  given  you  several  illustrations  of  the 
oxidising  action  of  free  iodine,  and  ought,  perhaps,  to 
mention  one  or  two  instances  of  the  correlative  deoxidi¬ 
sing  action  of  combined  iodine.  For  example,  when  tar¬ 
taric  acid  is  heated  with  aqueous  iodide  of  hydrogen  or 
iodhydric  acid,  it  is  converted  into  malic  acid  with  libera¬ 
tion  of  iodine,  thus  : — 

Tartaric  Acid.  Iodhydric.  Malic  Acid.  Water.  Iodine. 

C4H606  +  2HI  =  C^HgOg  +  H2O  +  I2 

Similarly  the  malic  and  fumaric  acids  are  reducible  into 
succinic  acid  by  means  of  iodhydric  acid,  thus : — 

Malic.  Iodhydric.  Succinic.  Water.-  Iodine. 

C4HgOg  +  2HI  ==  C4H604  +  H20  +  I2. 

Fumaric.  Iodhydric.  Succinic.  Iodine. 

C4H404  +  2HI  =  C4H604  +  I2. 
Accordingly,  we  find  that  wrhile  free  iodine,  acting  as  an 
oxidising  agent,  produces  iodhydric  acid,  this  same  acid, 
acting  as  a  deoxidising  agent,  reproduces  free  iodine. 
Here,  for  instance,  I  have  some  iodhydric  acid  mixed  with 
a  little  starch,  to  show  the  result  of  the  reactions.  I  now 
add  to  the  iodhydric  acid  some  peroxidised  substance, 
which  it  immediately  reduces  with  liberation  of  iodine,  as 
shown  by  the  blue  colour  of  the  liquid.  I  now  add  to  the 
free  iodme  some  suboxidised  substance,  wrhich  it  immedi¬ 
ately  oxidises  with  reconversion  into  iodhydric  acid,  as 
shown  by  the  disappearance  of  the  blue  colour.  On  now 
adding  some  more  of  the  peroxidised  substance,  I  re-liberate 
the  iodine,  and,  on  afterwards  adding  some  more  of  the 
suboxidised  substance,  I  reproduce  the  iodhydric  acid,  and 
so  on  ad  infinitum.  The  characteristic  chemical  property 
of  iodine  consists,  therefore,  in  the  comparative  feebleness 
of  its  affinities,  or  in  the  loose  state  of  combination  with 
which  it  is  capable  of  being  retained  by  other  bodies  ;  so 
that,  while  the  more  energetic  chlorine  acts  once  for  all, 
the  less  energetic  iodine  is  acting  and  reacting  upon  every 
occasion.  Accordingly,  while  it  makes  all  the  difference 
whether  we  employ  free  chlorine  or  chloride  of  sodium  to 
produce  the  therapeutic  effects  of  chlorine,  it  makes  very 
little  difference  whether  we  employ  free  iodine  or  iodide  of 
potassium  to  produce  the  therapeutic  effects  of  iodine. 
Wherever  the  element  travels,  it  either  oxidises  or  deoxi¬ 
dises,  accordingly  as  it  comes  into  contact  with  bodies 
more  or  less  oxidisable  than  itself,  at  that  particular  moment. 
It  acts,  in  fact,  not  only  as  a  converter  of  inactive  or  free 
into  active  or  combined  oxygen,  but  also  as  a  conveyer  of 
oxygen  from  wherever  it  is  in  excess  to  wherever  it  is  in 
deficiency. 

Now,  what  is  true  of  iodine  and  its  compounds  is  also 
true  of  the  compounds  of  mercury,  of  arsenic,  and  of 
another  metal  whose  alterative  action  is  manifested  in 
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almost  an  opposite  fashion, — namely,  iron.  Considered 
chemically,  the  compounds  of  these  three  metals  are,  per¬ 
haps,  the  most  constantly  impressionable  of  any  with 
which  we  are  acquainted.  In  the  laboratory,  and  even  in 
the  factory,  we  habitually  avail  ourselves  of  mercuric, 
arsenic,  and  ferric  compounds  as  oxygenants,  and  of 
mercurous,  arsenious,  and  ferrous  compounds  as  de- 
oxygenants  or  reducants.  The  phosphoric  and  arsenic 
acids,  though  so  different  in  their  therapeutic  effects, 
are  the  strict  chemical  analogues  of  one  another, 
and  are  associated  with  one  another  in  much  the  same 
way  as  are  chlorine  and  iodine.  Phosphorus  is  a  far 
more  active  element  than  arsenic,  and  its  combinations  are 
far  more  stable.  Phosphate  of  sodium  once  formed  is  like 
common  salt — a  stable  innocuous  body — arseniate  of 
sodium,  like  iodide  of  potassium,  is  an  active  body, 
because  of  its  instability — because  of  the  liability  of  its 
arsenical  constituent  to  affect  and  be  affected  by  the  che¬ 
mical  actions  taking  place  everywhere  throughout  the 
body.  I  am  far,  of  course,  from  thinking  that  this  suscep¬ 
tibility  to  oxidation  and  deoxidation  furnishes  a  complete 
solution  of  the  medicinal  action  exerted  by  alterative  salts. 
But  when  we  remember  that  every  change  effected  in  the 
composition  of  any  part  of  the  animal  body  is  a  chemical 
change,  necessitating  a  correlative  change  in  the  composi¬ 
tion  of  the  reacting  substance,  it  is  obvious  that  we  must 
look  for  alterative  agents  among  that  class  of  substances 
which  are  most  susceptible  of  chemical  change  ;  and  I 
would  add  further,  that  an  explanation  of  the  different 
kind  of  alterative  effects  producible  by  different  classes  of 
compounds,  as  of  mercury  and  iron,  for  instance,  is, 
doubtless,  to  be  sought  lor  in  the  difference  of  their 
respective  chemical  habitudes. 

A  few  words  upon  the  effect  of  alkalies  in  promoting 
oxidation.  I  mentioned  in  my  last  lecture  the  peculiar 
decomposition  of  animal  substances  resulting  from  their 
treatment  with  caustic  alkali,  and  consisting  in  an  oxida¬ 
tion  of  their  carbonous  at  the  expense  of  their  hydrogenous 
constituents.  Now,  this  action  is  apparently  determined 
by  the  tendency  that  exists  among  differently  characterised 
elements  to  arrange  themselves  in  stable  groupings,  and 
more  particularly  to  form  stable  oxi-salts.  The  presence 
of  alkali  rendering  the  formation  of  such  salts  possible, 
by  furnishing  the  necessary  base,  we  find  that  under  treat¬ 
ment  with  caustic  potash  KIIO,  for  instance,  the  carbon 
of  organic  matter  is  oxidised  into  various  acids  which 
appear  in  the  form  of  their  respective  potassium  salts, 
while  the  excessive  hydrogen  of  the  organic  matter,  toge¬ 
ther  with  that  of  the  potash  employed,  is  liberated  in  the 
gaseous  state,  as  exemplified  by  the  reaction  of  caustic 
potash  upon  oil  of  bitter  almonds,  already  more  than  once 
referred  to.  As  a  result  of  this  tendency,  then,  we  obtain, 
as  I  have  previously  remarked,  very  similar  products  by 
fusing  animal  substances  with  caustic  alkalies,  and  by 
submitting  them  to  the  action  of  powerful  oxygenants. 
It  is  observable,  however,  as  well  in  artificial  as  in  natural 
processes,  that  the  ultimate  effects  of  a  gentle  chemical 
action  are  often  more  complete  than  the  immediate  results 
of  a  comparatively  violent  one  ;  and  it  is  to  this  more  gentle 
action  of  alkalies  that  I  would  now  direct  your  attention. 
We  find  that  many  organic  substances,  which  of  them¬ 
selves  are  scarcely  affected  by  exposure  to  oxygen  or  air, 
undergo  a  complete  and  even  somewhat  rapid  oxida¬ 
tion  under  the  influence  of  alkalies,  the  tendency  of 
their  constituent  carbon  to  become  oxidised,  otherwise 
inferior  to  that  of  their  constituent  hydrogen,  becoming 
intensified,  apparently  because  of  the  opportunity  afforded 
by  the  presence  of  the  alkali  for  the  formation  of  salts 
instead  of  acids.  Be  the  explanation,  however,  what  it 
may,  the  fact  is  unquestionable,  and  readily  admits  of 
experimental  illustration.  For  instance,  I  have  in  this 
porcelain  dish  the  watery  solution  of  a  substance  well 
known  to  photographers  as  pyrogallic  acid,  though  its 
acidity  is  of  such  a  feeble  character  that  it  is  nowadays 


more  frequently  spoken  of  by  chemists  under  the  neutral 
appellation  of  pyrogalline.  At  present,  the  solution  in 
the  dish,  though  exposed  freely  to  the  air  for  upwards  of 
an  hour,  has  not  undergone  any  appreciable  oxidation. 
I  now  moisten  the  interior  of  this  long  tube  with  a  little 
aqueous  potash,  and  insert  it  in  the  solution,  when  the 
commencing  oxidation  of  the  dissolved  pyrogalline  is 
manifested  to  you  by  its  almost  immediate  assumption  of 
a  brown-black  colour,  followed  by  the  gradual  rising  up 
of  the  black  liquid  in  the  tube,  through  its  partial  absorp¬ 
tion  of  the  oxygen  of  the  contained  air.  The  pyrogalline, 
which  did  not  become  oxidised  in  any  appreciable  degree 
so  long  as  there  was  no  alkali  present,  now  becomes 
oxidised  with  considerable  rapidity,  as  you  observe,  yield¬ 
ing  among  other  products  acetate,  oxalate,  and  carbonate 
of  potassium.  A  familiar  illustration  of  this  action  of 
alkalies  is  afforded  us  in  the  employment  of  lime  to  pro¬ 
mote  the  destructive  oxidation  of  dead  bodies,  and  as 
a  manure  to  destroy  the  organic  matter  of  peaty  soils. 
Some  very  interesting  results  have  also  been  obtained 
by  Gorup-Besanez,  who  found  that  glycerine,  sugar, 
leucine,  hippuric  acid,  oxalic  acid,  and  the  fatty 
and  aromatic  acids,  which  of  themselves  were  unacted 
upon  by  ozonised  air,  underwent  a  very  complete  oxida¬ 
tion  when  submitted  to  the  same  reagent  in  the  pre¬ 
sence  of  caustic  or  even  carbonated  alkali.  Benzoic  acid, 
for  instance,  which  results  from  the  violent  oxidation 
of  animal  matter,  and  consistently  resists  the  actionof  power¬ 
ful  oxygenants,  undergoes  a  complete  and  somewhat  speedy 
oxidation  when  submitted  in  alkaline  solution  to  the  action 
of  ozone.  And  in  some  of  these  oxidations  the  curious 
circumstance  was  noted,  that  between  the  original  sub¬ 
stance,  stearic  acid  C18H3602,  or  benzoic  acid  C7H60„,  for 
instance,  and  the  final  carbonic  acid,  no  intermediate'pro- 
ducts  could  be  detected.  Itseemed,  indeed,  as  if  portion  after 
portion  of  the  original  substance  was  completely  oxidised  and 
broken  up  into  separate  molecules  of  carbonic  acid,  instead 
of  the  entire  substance  undergoing  a  gradual  oxidation  and 
simplification,  by  the  successive  burning  off  of  its  consti¬ 
tuent  carbon  atoms  into  carbonic  acid.  With  such  facts 
as  these  before  us,  I  would  suggest  that  the  so-called  re¬ 
solvent  action  of  alkalies  upon  the  animal  economy,  like 
that  of  iodine,  is  a  direct  consequence  of  the  peculiar  che¬ 
mical  characterisation  by  which  they  are  enabled  to  act  as 
oxidising  agents. 

Despite,  however,  the  interest  of  these  questions,  upon 
which  I  have  been  able  to  bestow  but  a  very  hasty 
notice,  I  must  now  break  off  their  discussion  altogether, 
and  regretfully  take  my  leave  of  you.  In  bringing  this 
course  of  lectures  to  a  conclusion,  I  have  to  thank  you  all, 
and  more  particularly  the  President  and  Fellows  of  the 
College,  for  the  kind  encouragement  which  your  continued 
presence  has  afforded  me.  Iam  aware  how  far  short  these 
lectures  have  fallen  of  that  degree  of  excellence  which  I 
had  hoped  to  attain,  and  you  had  a  right  to  expect ;  and 
how  much  the  measure  of  success  which  has  attended 
them  must  be  attributed  to  the  intrinsic  interest  of  the 
subject,  and  your  good-natured  willingness  to  be  pleased 
with  its  expounder.  I  have  endeavoured  throughout  to  bring 
prominently  before  you  the  dynamical  idea  of  organic 
chemistry,  as  connected  with  changes  of  composition.  I 
have  shown  you  that,  in  the  organism  of  the  plant,  carbonic 
acid  and  water  are  submitted  to  a  constant  deoxidising 
change,  whereby  they  become  successively  converted  into 
more  and  more  complex  bodies,  many  of  which  we  are  now- 
able  to  produce,  all  of  which  w^e  hope  some  day  to  pro¬ 
duce,  by  similar  processes  in  the  laboratory  ;  *  that  the 
change  in  composition  undergone  by  carbonic  acid  and 
water  is  attended  by  a  storing-up  of  force  in  the  resulting 
products,  and  that  the  correlative  change  in  composition 
undergone  by  these  products  into  water  and  carbonic  acid 
is  attended  by  a  liberation  of  their  stored-up  force  ;  that  in 
every  organ  of  the  animal  body  oxidation  is  continually 
taking  place  to  supply  that  organ  with  the  force  necessary 
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both  for  its  nutritive  acts  and  external  manifestations  ; 
that  the  juice  of  every  gland  and  muscle  is  crowded  with 
oxidised  products  of  its  own  metamorphosis,  similar  to,  or 
even  identical  with,  those  procurable  by  an  artificial  oxi¬ 
dation  of  its  own  tissue  out  of  the  body ;  that  inasmuch 
as  the  exercise  of  every  function  of  the  living  body  is 
attended  by,  and  consequent  upon,  a  change  of  chemical 
composition,  the  consideration  of  every  action  of  the  body, 
even  of  the  most  mechanical  action,  becomes  to  a  very 
considerable  extent  a  chemical  question  ;  that  while  per¬ 
versions  of  nutrition,  perversions  of  metamorphosis,  and 
the  modifying  influence  of  remedies,  are  many-sided 
subjects  that  may  be  viewed  from  many  different  aspects, 
he  must  have  but  a  very  imperfect  and  one-sided  view  of 
them,  who  leaves  the  chemical  aspect  altogether  out  of  his 
consideration. 


ACADEMY  OF  SCIENCES. 

October  30. 

M.  De  Cizancourt  presented  a  memoir  “  On  the  Trans¬ 
formations  lohich  the  Allotropic  Conditions  of  Iron  undergo 
in  Metallurgical  Operations  .”  All  these  transformations 
were  indicated  in  the  memoir  we  recently  published,  and 
we  shall  reserve  further  notice  until  the  author  publishes 
the  practical  application  of  his  views,  which  he  promises 
to  do  immediately. 

M.  Fouque  has  recently  examined  the  “  Gases  Escaping 
from  Sources  around  Vesuvius .”  We  may  say  in  a  few  words 
that  these  gases  are  mixtures  of  carbonic  acid,  oxygen, 
and  nitrogen,  with  very  small  proportions  of  marsh  and 
olefiant  gases,  and  no  free  hydrogen.  The  author  says, 
“All  contain  bicarburetted  hydrogen,  and  not  one  free 
hydrogen.  In  Sicily  just  the  reverse  was  the  fact.  The 
more  distant  the  place  of  disengagement  was  from  Vesuvius 
the  more  carburetted  hydrogen  they  contained.  And 
lastly,  the  gas  from  Torre  del  Greco,  which  contained  free 
hydrogen  in  1862,  now  contains  none,  but  in  place  of  it  a 
small  quantity  of  bicarburetted  hydrogen.”  From  which 
M.  Fouque  concludes  that  the  presence  of  free  hydrogen 
points  to  a  period  of  greater  volcanic  activity  than  proto- 
carburetted  hydrogen,  and  this  again  to  more  activity  than 
bicarburetted  hydrogen.  M.  St.  Claire  Deville  added  that 
M.  Fouque’s  researches  seemed  to  show  that  the  great 
eruption  of  Etna  coincided  with  diminished  activity  in 
Vesuvius  and  the  group  of  volcanic  islands  between  them, 
and  confirmed  the  opinion  that  there  existed  some  con¬ 
nexion  between  all  these  volcanoes. 

MM.  C.  Michaelson  and  E.  Lippman  presented  a  note 
“  On  the  Action  of  Monobromacetic  Acid  on  Aniline .”  The 
authors  have  found  that  this  action  gives  rise  to  the  forma¬ 
tion  of  two  bodies,  hydrobromate  of  aniline  and  phenyl - 
glycocolle. 

M.  Sell  presented  a  note  “  On  a  Product  of  the  Oxidation 
of  Erythrite.”  The  author  effected  the  oxidation  directly 
by  the  aid  of  platinum  black,  and  produced  a  new  acid, 

C‘h'  }  °4+02  =  H20  +  C‘”4°  ]  O, 

Erythrite.  New  Acid. 

The  author  is  not  quite  certain  of  the  accuracy  of  his 
results. 

MM.  De  Luca  and  Ubaldini  communicated  some 
“  Chemical  Researches  on  the  Australian  Myrtle  (Eugenia 
Australis The  shrub,  it  seems,  grows  well  in  the  Botanic 
Garden  at  Naples,  and  the  authors  have  been  able  to 
examine  the  juice  of  the  fruit,  which,  it  appears,  may  be 
compared  with  that  of  the  red  grape.  It  produces  a  very 
good  wine,  exactly  resembling  red  grape  wine. 

Dr.  Phipson  communicated  a  note  “  On  Zirconium 
which  will  be  found  at  page  171  of  our  present  volume. 

Numerous  communications  are  still  addressed  to  the 
Academy  every  week  on  the  all-important  subject  of  the 
Prevention  and  Cure  of  Cholera.  With  most  of  these  we 


can  have  nothing  to  do,  but  some  have  a  strictly  chemical 
bearing.  For  example,  at  the  last  sitting  M.  Elie  de 
Beaumont  read  a  letter  from  the  Inspector-General  of 
Mines  in  Spain,  who  points  out  that  at  the  copper  mines 
of  Rio  Tinto,  in  Andalusia  (about  which  some  2000  people 
reside,  and  near  which,  at  Seville,  for  instance,  cholera  and 
other  epidemics  has  often  raged),  cholera  has  never  broken 
out.  The  large  amount  of  sulphurous  acid  disengaged  in 
the  process  of  roasting  the  ores  is  supposed  to  be  the  pro¬ 
tecting  agent.  At  a  village  two  leagues  distant,  to  which 
cholera  had  been  brought  from  Seville,  the  inhabitants  had 
asked  for  some  loads  of  copper  ore  to  roast  in  a  public 
place  to  put  an  end  to  the  epidemic.  M.  Fremy  subse¬ 
quently  added  that  a  large  amount  of  arsenious  acid  was 
disengaged  as  well  as  sulphurous  acid,  and  the  former 
agent,  used  with  so  much  success  for  several  diseases, 
might  also  be  a  preservative.  [We  should  be  glad  to  have 
the  experience  of  medical  men  at  Swansea  and  St.  Helens 
on  this  subject..] 

M.  Lisle,  the  Physician  to  a  lunatic  asylum  at  Marseilles, 
sent  an  account  of  his  experience  on  the  treatment  of  cho¬ 
lera  with  sulphate  of  copper  according  to  the  plan  of  Dr. 
Burq,  recently  noticed  by  us.  It  seems  to  have  been  highly 
successful,  only  five  deaths  occurring  in  twenty-six  cases. 
It  is  noticed  also  that  in  most  cases  the  period  of  conva¬ 
lescence  was  short.  To  those  interested  we  may  also  com¬ 
mend  the  short  address  of  M.  Velpeau,  though  it  is  cal¬ 
culated  rather  to  amuse  than  instruct  the  reader,  especially 
his  story  of  a  country  doctor  who  came  up  to  Paris  with  a 
specific  for  cholera — viz.,  belladonna,  which  was  freely 
tried  in  the  Paris  Hospitals,  but  signally  failed  to  do  good, 
and  its  use  was  consequently  given  up  ;  so  the  Physician 
went  back  to  his  home  disgusted  with  Parisian  cholera 
patients  and  Parisian  doctors. 


NOTICES  OF  BOOKS. 


Saint  Bartholomew' s  Hospital  Reports.  Edited  by  Dr. 

Edwards  and  Mr.  Callender.  Vol.  I.  London  : 

Longmans  and  Co.  1865. 

Clinical  Lectures  and  Reports.  By  the  Medical  and  Sur¬ 
gical  Staff  of  the  London  Hospital.  Vol.  II.  London: 

Churchill  and  Sons.  1865. 

The  two  papers  by  Dr.  Letheby  in  the  Reports  of  the 
London  Hospital  Medical  and  Surgical  Staff  are — “  On 
Liquid  Diffusion  in  Relation  to  Physiology  and  Toxico¬ 
logy,”  and  “  On  the  Poisonous  Properties  of  Essence  of 
Mirbane  or  Artificial  Oil  of  Bitter  Almonds”  (Nitro- 
benzole).  We  cannot  here  do  more  than  refer  our  readers 
to  the  important  remarks  of  Dr.  Letheby  on  dialysis  in 
relation  to  physiology,  and  must  confine  ourselves  to  an 
account  of  the  author’s  own  experiments  as  to  the  value  of 
dialysis  in  toxicological  investigations.  It  will  be  remem¬ 
bered  that  Mr.  Graham,  in  his  first  communication  on  the 
subject,  pointed  out  the  applicability  of  the  process  in  the 
discovery  of  poison  in  the  fluids  and  tissues  of  the  body, 
and  detailed  some  experiments  which  proved  that  in  the 
case  of  arsenious  acid  the  greater  part  passed  from  a  solu¬ 
tion  containing  organic  matters  into  the  diffusate  in  the 
course  of  twenty- four  hours. 

It  is  the  quantitative  results  of  the  process  to  which  Dr. 
Letheby  has  mainly  directed  his  attention,  and  we  now 
extract  the  conclusions  at  which  the  author  has  arrived. 
After  quoting  Mr.  Graham’s  results,  he  proceeds  : — “  I 
have  noticed,  however,  that  a  notable  proportion  of  organic 
matter  invariably  passes  out  with  the  arsenic,  some  of 
which  is  coagulated  by  heat  and  acids,  and  is,  therefore, 
albuminous,  while  a  portion  of  it  still  remaining  in  solu¬ 
tion  after  the  action  of  the  heat  is  thrown  down  with  the 
tersulphide  of  arsenic,  when  the  diffusate  is  treated  with 
sulphuretted  hydrogen;  and  unless  the  sulphide  of  arsenic 
is  purified  by  treatment  with  ammonia,  or  by  some  other 
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process,  a  false  result  as  to  quantity  is  obtained.  In  illus¬ 
tration  of  this,  and  of  some  other  points  of  interest,  the 
following  experiments  are  cited: — These  experiments  were 
made  with  two  sets  of  dialysers  of  different  diameters, 
each  set  being  composed  of  a  dialyser  with  a  parchment 
paper  septum,  and  another  with  bladder.  One  set  was 
4’  3  inches  in  diameter,  with  a  superficial  area  of  14*5 
square  inches,  and  the  other  set  was  3-5  inches  in  diameter, 
with  an  area  of  9 "6  inches.  The  liquid  dialysed  was  two 
fluid  ounces  of  thick  soup  made  with  meat,  bread,  and 
potatoes,  in  which  one  grain  of  arsenious  acid  was  dis¬ 
solved,  and  the  dialyser  was  floated  in  a  vessel  containing 
twelve  fluid  ounces  of  water.  The  diffusion  was  continued 
for  two  days,  and  then  the  water  was  changed  every 
twenty-four  hours. 


Dialysis  of  Soup  containing  One  Grain  of  Arsenious  Acid. 


Time. 

.  .  .  

Dialyser,  4-3  in.  diameter. 

Dialyser,  3 ’5  in.  diameter. 

Bladder. 

Parchment 

paper. 

Bladder. 

Parchment 

paper. 

Impure 
tersulphide 
of  arsenic. 

Impure 

arsenious 

arid. 

Impure 
tersulphide 
of  arsenic. 

Impure 

arsenious 

acid. 

Impure 
tersulphide 
of  arsenic. 

Impui  e 
arsenious 
acid. 

Impure 
tersulphide 
of  arsenic. 

Impure 

arsenious 

1  acid. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs. 

grs 

grs. 

ist  and  2nd  day . 

1  6 

1-28 

1  '4 

I  12 

07 

056 

°'9 

072 

3rd  day 

04 

0‘32 

o-B 

0*64 

0*2 

o'i6 

0*2 

016 

4th  ,,  . 

O'O 

0.00 

o'i 

0*08 

0’2 

0*16 

O'O 

0*00 

5th.  ,,  .  . 

0'2 

o'i6 

°‘4 

072 

0’5 

04.0 

0*2 

o'i6 

6th  ,, 

O  ’2 

o-i6 

OT 

o'o8 

°‘3 

0'24 

0  '4 

032 

Total 

2-4 

1  92 

2-8 

2*24 

19 

1 72 

17 

176 

“It  is  evident,  therefore,  that  much  organic  matter  had 
diffused  out  with  the  arsenic,  and  had  gone  down  with  the 
tersulphide  when  the  liquid  was  treated  with  sulphuretted 
hydrogen.  It  is  evident,  also,  that  the  great  bulk  of 
arsenic  diffuses  out  in  the  first  forty-eight  hours.”  The 
same  things  happen  when  a  solution  of  tartar  emetic  is 
submitted  to  dialysation.  We  again  quote  Dr.  Letheby’s 
experiments  : — 


Dialysis  of  Soup  containing  5*6  Grains  of  Tartar  Emetic. 


Time. 

Bladder  dialyser,  3  *4  inches. 

Parchment  paper,  37  inches. 

Impure 
tersulphide  of 
antimony. 

Impure  tartar 
emetic. 

Impure 
tersulphide  of 
antimony. 

Impure  tartar 
emetic. 

grs. 

grs. 

grs. 

grs. 

1st  day  . 

0*6 

I  '21 

07 

o'6i 

2nd  „ 

04 

081 

°'3 

o'6i 

3rd  „ 

o’ 5 

1  01 

O'l 

0'20 

4th  „ 

O'O 

O'OO 

O'O 

0*00 

Total  . 

IS 

3-03 

07 

142 

“  So  that  the  quantity  of  impure  tartar  emetic  obtained 
with  the  bladder  dialyser  was  nearly  six  times  as  great  as 
the  quantity  used.” 

With  some  special  precautions,  the  process  of  dialysis 
is  applicable  to  the  separation  of  all  metallic  poisons  ;  but 
“  in  all  those  cases  where  the  poison  forms  an  insoluble 
compound  with  the  albumen  or  fibrine  of  the  food  or  tissues 
of  the  body,  or  with  the  saline  constituents  of  the  food  and 
secretions,  it  is  necessary  to  render  it  soluble.  This  is 
the  case  with  the  salts  of  lead,  zinc,  mercury,  copper,  &c.  ; 
and  in  those  cases  the  compound  must  be  dissolved  by 
boiling  it  in  water  strongly  acidulated  with  hydrochloric 
acid.” 

Nor  is  dialysis  of  less  use  in  the  detection  of  organic 
poisons.  “  The  salts  of  the  organic  alkalies  dialyse  with 
the  greatest  facility ;  so  that  when  a  suspected  sub¬ 
stance  is  acidulated  with  acetic  or  muriatic  acid,  and 
dialysed  for  twenty-four  hours,  the  salt  of  the  alkaloid 
is  found  in  the  diffusate  in  a  condition  for  analysis.  The 
diffusate  should  be  carefully  evaporated  to  dryness,  or 


nearly  to  dryness,  and  the  residue  treated  with  carbonate 
of  soda,  and  then  with  alcohol,  ether,  chloroform,  and 
acetic  ether  to  separate  the  alkaloid  from  the  saline  and 
other  matters  with  which  it  is  mixed.  In  this  way  a  very 
small  proportion  of  strychnine  and  brucia  may  be  dis¬ 
covered  ;  and  M.  Grandeau  has  separated  digitaline  and 
morphia  from  the  contents  of  the  stomach. 

“In  conclusion,  therefore,  it  may  be  said  that  although 
the  process  of  dialysis  is  not  well  suited  for  determining 
the  quantity  of  any  poison  present,  yet  it  furnishes  a  very 
easy  and  reliable  means  of  discovering  the  fact  of  its 
presence.  It  is.  in  fact,  a  remarkably  simple  and  trust¬ 
worthy  process  for  effecting  a  qualitative  examination  of 
suspected  matters  ;  and,  above  all,  it  enables  the  operator 
to  pursue  his  inquiries  without  the  risk  of  having  his 
results  vitiated  or  rendered  doubtful  by  the  use  of  reagents 
of  questionable  purity.  Looking,  also,  at  the  facility  by 
which  the  process  is  effected  by  an  animal  membrane,  it  is 
easy  to  perceive  in  how  many  ways  it  may  be  readily 
applied.  In  a  case  of  suspected  poisoning,  for  example, 
it  is  only  necessary  to  place  the  contents  of  the  stomach 
in  a  clean  pint  basin,  and  to  tie  it  securely  over  with  a 
piece  of  well-soaked  bullock’s  bladder,  and  to  float  it, 
bladder  dowmwards,  in  another  vessel  containing  six  or 
eight  times  their  bulk  of  water,  and  to  allow  it  to  dialyse 
for  forty-eight  hours,  when,  in  a  majority  of  cases,  the 
poison  will  be  separated  in  such  a  condition  as  to  be  easily 
recognised.  The  value  of  the  process  in  medico-legal 
researches  is  manifestly  great  ;  but  how  far  the  elaborate 
investigations  of  Mr.  Graham  may'  go  towards  the  solution 
of  physiological  problems  can  hardly  yet  be  determined, 
notwithstanding  that  their  applications  to  the  subject  are 
strikingly  obvious.” 

The  practical  suggestion  contained  in  this  last  paragraph 
is  worthy  of  being  followed  in  all  cases  before  proceeding 
to  other  methods  ;  but  it  must  never  be  concluded  that  no 
poison  is  present  in  the  contents  if  none  should  be  found 
in  the  diffusate.  Perhaps  it  wrould  be  as  well  in  every  case 
to  acidulate  the  contents  with  acetic  acid  before  tying 
them  down  in  the  basin. 

Want  of  space  compels  us  to  leave  the  paper  on  the 
poisonous  properties  of  nitro-benzole  for  another  notice. 


Des  Odeurs ,  des  Perfums  et  des  Cosmetiques ,  His'toire 
Naturelle ,  Composition  Chimiqne ,  Preparation ,  Recettes, 
§c.,  $c.  Par  S.  Piesse.  Edition  Fra^aise.  Par  O. 
Reveil.  Paris:  J.  B.  Bailli&re  et  Eils.  1865. 

This  is  a  French  translation  of  the  well-known  work  by 
Dr.  Septimus  Piesse,  with  additions  by  the  French  editor. 
These  additions,  we  may  say  shortly',  add  considerably  to 
the  value  of  the  book,  giving,  as  they  do,  later  information 
on  some  chemical  points,  and  comprising  some  French 
receipts  which  look  useful.  Either  this  or  the  original  will 
be  found  extremely  useful  as  well  as  pleasant  reading  by 
druggists  and  perfumers. 


The  Ophthalmic  Review.  No.  7.  October,  1865. 

We  need  only  notice  the  regular  appearance  of  this  excel¬ 
lent  journal,  with  the  usual  selection  of  valuable  and 
interesting  papers. 


NOTICES  OF  PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan.  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

2322.  W.  Hewitt,  Pimlico,  “  An  improved  composition 
for  preventing  incrustation  in  steam  boilers.” — Petition 
recorded  September  n,  1865. 

2653.  W.  J.  C.  MacMillan,  J.  Mason,  and  J.  V.  Scar- 


23  o 


(Chemical  News, 
l  Nov.  10,  1865. 
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borough.,  Sunderland,  “  A  certain,  composition  having 
anti-corrosive  and  anti-fouling  properties  for  the  preserva¬ 
tion  of  and  keeping  clean  the  bottoms  of  iron  vessels,  and 
also  for  the  preservation  of  iron  submerged  and  iron  struc¬ 
tures  exposed  to  the  action  of  the  atmosphere  or  water.” 

2657.  J.  C.  Ridley,  Newcastle-on-Tyne,  “  Improve¬ 
ments  in  apparatus  for  applying  carbonic  and  other  gases 
to  iron  and  other  metals  in  a  molten  state.” — October  14, 
1865. 

2694  T.  King,  Park  Road,  Holloway,  “  Improvements 
in  the  manufacture  of  chemical  toys,  known  as  ‘  Pharaoh’s 
serpents.’  ” — October  18,  1865. 

2701.  W.  Clark,  Chancery  Lane,  “Improvements  in 
printing  or  impressing  and  dyeing  fabrics  and  tissues.” 
A  communication  from  F.  Delian,  Boulevart  St.  Martin, 
Paris. — October  19,  1865. 

Notices -to  Proceed. 

1790.  A.  Y.  Newton,  Chancery  Lane,  “Certain  im¬ 
provements  in  the  manufacture  of  superphosphate  of  lime 
from  guano.”  A  communication  from  G-.  A.  Liebig, 
Baltimore,  Ma.,  IJ.S.A. — Petition  recorded  July  6,  1865. 

2448.  W.  Unwin,  Sheffield,  “  Improvements  in  the 
manufacture  of  iron.” —September  25,  1865. 

2559.  W.  LI.  Phillips,  Nunhead,  Surrey,  “  Improve¬ 
ments  in  apparatus  and  means  for  extinguishing  fires, 
part  of  such  improvements  being  applicable  to  other  pur¬ 
poses.” — October  5,  1865. 

2648.  J.  De  Witt  Bnnckerhoff,  New  York,  U.S.A., 
“  An  improvement  in  preparing  paper  and  the  surfaces  of 
other  materials  for  use  in  photography.” — October  13, 
1865. 


CORRESPONDENCE. 


How  Things  are  Done  at  South  Kensington. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  your  impression  of  Friday  last  you  gave  the 
names  of  the  candidates  who  at  the  last  May  examination 
obtained  Exhibitions  to  the  Royal  School  of  Mines,  &c. 
As  I  have  reason  to  believe  there  is  a  great  deal  of  “  red- 
tapeism  ”  and  considerable  mismanagement  in  connection 
with  the  South  Kensington  Examinations  in  Science  and 
Art,  I  shall  feel  obliged  if  you  will  make  the  following  facts 
public  : — 

There  being  no  examination  held  in  Sheffield,  I,  in  May 
last,  went  to  the  inconvenience  and  expense  of  remaining 
more  than  three  weeks  in  London,  for  the  express  purpose 
of  passing  the  examinations  and  obtaining  an  exhibition 
to  the  Royal  School  of  Mines.  I  received  notice  of  my 
success  in  the  different  subjects  towards  the  end  of  June 
and  beginning  of  July,  and  heard  nothing  more  in  reply 
to  my  inquiries  until  after  the  commencement  of  the 
session,  which  began  on  October  2.  Then  came  the  list 
announcing  the  medals  I  had  obtained,  but  still  no  word 
of  my  success  or  failure.  As  the  lectures  had  commenced, 
I  of  course  imagined  I  had  been  unsuccessful,  and  re¬ 
luctantly  entered  into  other  engagements.  I  afterwards 
received  from  South  Kensington  a  letter  dated  October  16 
(just  one  fortnight  after  the  first  lecture  had  been  de¬ 
livered),  saying  : — “  You  have  obtained  a  Royal  Exhibition 
to  the  Royal  School  of  Mines,  and  request  that  you  would 
join  as  soon  as  possible,  as  the  session  has  already  com¬ 
menced.” 

Now,  Sir,  it  is  not  likely  mine  is  a  solitary  instance  ;  but 
is  it  not  very  disappointing,  to  say  the  least  of  it,  that 
candidates  should  be  unable  to  have  the  reward  of  their 
exertions  and  expense  because  of  the  dilatoriness  of 
some  lazy  Government  official  ? 

Having  by  this  communication  warned  future  candidates 
of  the  treatment  they  are  liable  to  receive,  and,  perhaps, 
prevented  them  from  suffering  a  similar  disappointment  to 
mine,  I  wrill  no  longer  trespass  on  your  valuable  space. 

I  am,  &c.  Alfred  H.  Allen. 

1,  Surrey  Street,  Sheffield,  November  7 


Effects  of  Sulphuretted  Hydrogen. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Mr.  Kopp  mentions  in  his  letter  to  you,  contained 
in  your  last  number,  as  a  fact  not  yet  noticed  in  print, 
that  those  workmen  who  have  to  deal  with  sulphuretted 
hydrogen  suffer  very  much  from  an  inflammation  of  the 
eyes.  I  have  had  occasion,  in  manufacturing  practice,  to 
notice  this  fact  six  years  ago,  when  I  put  some  workmen 
to  stir  liquors  evolving  this  gas  ;  one  after  the  other  w'as 
seized  by  an  inflammation  of  the  eyes,  which  caught  at 
last  myself.  When  proper  precautions  had  been  taken  to 
remove  the  gas,  the  inflammation  gave  way  at  once.  Like 
Mr.  Kopp,  I  do  not  recollect  having  seen  this  curious  fact 
mentioned  in  print  before. 

I  am,  &c.  Geo.  Lunge,  Ph.D. 

10,  Albert-terrace,  South  Shields,  Nov.  5. 


MISCELLANEOUS. 


'Wholesale  Poisoning*.  —  A  remarkable  case  of 
wholesale  poisoning  by  mistake  recently  occurred  in  the 
town  of  Shiloh,  Randolph  County,  Illinois.  Two  phy¬ 
sicians,  Drs.  Campbell  and  Minner,  residing  in  the  town, 
sent  to  a  drug  store  in  the  neighbouring  village  of  Chester 
for  a  quantity  of  calomel.  In  the  course  of  one  day  this 
calomel  was  administered  to  some  forty  persons.  All  of 
these  persons  were  taken  violently  ill,  and  on  examination 
it  was  found  that  large  quantities  of  corrosive  sublimate 
had  been  mixed  with  the  calomel.  Further  inquiry 
showed  that  the  drug  thus  adulterated  had  not  been 
tampered  with  by  the  apothecary  in  Chester,  for  calomel 
mixed  with  corrosive  sublimate  was  found  in  the  ware¬ 
house  of  the  wholesale  dealer  in  St.  Louis,  from  whom 
the  retailer  had  purchased  it ;  and  on  following  up  the 
investigation  it  became  evident  that  the  presence  of  the 
poison  was  due  to  the  carelessness  of  the  British  manu¬ 
facturer  of  the  calomel.  Seven  of  the  victims  of  this 
dreadful  mistake  have  already  died  in  the  town  of  Shiloh 
alone.  How  much  further  the  results  of  the  blunder  have 
extended  or  will  extend  it  is  now  impossible  to  say.  The  St. 
Louis  dealer  had  sent  the  adulterated  calomel  all  over  the 
South-west,  as  well  as  to  many  sections  in  the  West,  and 
while  the  authorities  are  doing  their  best  to  obtain  pos¬ 
session  of  the  “  doctored”  stuff,  it  is  not  impossible  that  the 
fatal  results  of  its  use  have  not  yet  ended. — American  Cor. 
of  Standard. 

Action  of  Chlorine  on  Aloes. — Dr.  C.  Finckh  has 
repeated  Roubiguet’s  experiments,  and  found  that  the 
action  of  chlorine,  whether  on  an  aqueous  or  alcoholic 
solution  of  aloes,  produces  only  chloranil  — 

Annal.  der  Chem.  und  Pharm.,  134,  241. 
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ANSWERS  TO  CORRESPONDENTS. 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editor, 
and  Advertisements  and  Business  Communications  to  the  Publisher,  at 
the  Office,  r,  Wine  Office  Court,  Fleet  Street,  London,  E.C.  Private 
letters  for  the  Editor  must  be  so  marked. 


***  In  publishing  letters  from  our  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we 
do  not  agree. 


W.  H.  J.  T.— The  oxalic  acid  process  would  be  the  cheapest. 

Mr.  Walker’s  communication  is  unavoidably  postponed  until  next 
week.  The  patents  have  not  reached  us. 

F.  H.  S. — We  do  not  believe  that  any  reaction  would  take  place 
under  the  circumstances ;  but  if  any  did  no  oxygen  would  be  evolved. 

Received  with  Thanks. — Professor  How,  Nova  Scotia;  Jeremias;  B. 
W.  Gibson e,  F.C.S. 

Books  Received. — “Rinderpest,  its  Prevention  and  Cure ;  and  Gypsum 
as  a  Sanitary  Agent,"  by  J.  J.  Lundy,  F.G.S.,  &c. 
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A  Lecture  Experiment,  by  K.  Kraut.* 

Take  a  platinum  wire  o’5  mm.  thick,  and  wind  it  fifteen 
or  twenty  times  around  a  lead  pencil,  so  as  to  form  a 
spiral ;  when  made,  pass  one  end  of  the  wire  through 
a  cork,  and  let  the  spiral  hang  into  a  wide -necked  flask 
standing  on  wire  gauze  over  a  lamp.  The  cork  must 
be  loosely  laid  lengthwise  over  the  mouth  of  the  flask. 
Pour  into  the  flask  so  much  liquor  ammonia  (20  per  cent.) 
as  almost  to  reach  to  the  end  of  the  spiral.  Carry  a  glass 
tube,  about  10  mm.  wide,  from  a  gasometer  full  of 
0XJgen>  into  the  flask,  so  that  the  end  of  the  tube  may 
dip  a  little  under  the  ammonia.  Now  make  the  platinum 
spiral  red  hot,  and  allow  the  oxygen  to  enter.  The 
platinum  soon  becomes  heated  to  a  bright  red  heat,  and 
the  flask  is  filled  first  with  white  vapours  of  nitrite  of 
ammonia,  and  then  with  deep  red  vapour  of  nitrous 
acid ;  the  glass  tube  which  carries  the  oxygen  becomes 
coated  with  a  thick  crust  of  nitrite  of  ammonia.  If  now 
the  lamp  under  the  flask  be  lighted  and  the  ammonia 
heated,  the  mixture  of  ammoniacal  gas  and  oxygen 
explodes  with  a  quite  harmless  explosion.  By  this 
the  platinum  spiral  is  cooled  below  the  temperature  of 
a  red  heat;  but  after  a  few  moments  it  again  becomes  a 
bright  red,  and  the  gaseous  mixture  is  exploded  as  before, 
so  that  the  experiment  goes  on  repeating  itself  as  long  as 
desired.  On  introducing  a  very  rapid  stream  of  oxygen 
the  gas  burns  for  some  time  under  the  liquid.  It  con- 
continues  to  burn,  producing  the  long-drawn  sound  of 
the  chemical  harmonica  if  the  opening  of  the  tube  be 
held  immediately  above  the  level  of  the  ammonia  and 
quite  close  to  the  platinum  spiral.  The  oxygen-ammonia 
flame  then  appears  as  a  greenish  yellow  bubble  at  the 
mouth  of  the  tube,  which  may  be  moved  up  and  down 
without  extinguishing  the  flame. 


Detection  of  Antimony  in  Tube  Sublimates ,  by  E.  Chap¬ 
man,  Ph.D.,  Professor  of  Mineralogy  ancl  Geology , 
Toronto. 

In  the  examination  of  mineral  bodies  for  antimony,  the 
test  substance  is  often  roasted  in  an  open  tube  for  the 
production  of  a  white  sublimate.  The  presence  of  anti¬ 
mony  in  this  substance  may  be  detected  by  the  following 
process — a  method  more  especially  available  when  the 
operator  has  only  a  portable  blowpipe-case  at  his  com¬ 
mand  : — The  portion  of  the  tube  to  which  the  chief  part 
of  the  sublimate  is  attached  is  to  be  cut  off  by  a  tri¬ 
angular  file,  and  dropped  into  a  test  tube  containing 
some  tartaric  acid  dissolved  in  water.  This  being 
warmed  or  gently  boiled,  a  part  at  least  of  the  sub¬ 
limate  will  be  dissolved.  Some  bisulphate  of  potash — 
either  alone,  or  mixed  with  some  carb.-soda  and  a  little 
borax,  the  latter  to  prevent  absorption — is  then  to  be 
fused  on  charcoal  in  a  reducing  flame  ;  and  the  alkaline 
sulphide  thus  produced  is  to  be  removed  by  the  point  of 
the  knife-blade,  and  placed  in  a  small  porcelain  capsule. 
The  hepatic  mass  is  most  easily  separated  from  the  char¬ 
coal  by  removing  it  before  it  has  time  to  solidify.  Some 
of  the  tartaric  acid  solution  is  then  to  be  dropped  upon 
it,  when  the  well  known  orange-coloured  precipitate  of 
SbS3  will  at  once  result. 

In  performing  this  test,  it  is  as  well  to  employ  a  some¬ 
what  large  fragment  of  the  test  substance,  so  as  to 
obtain  a  thick  deposit  in  the  tube.  It  is  advisable  also 

*  Annalen  der  Chemie  und  Pharmacie,  October,  1865,  p.  69, 
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to  hold  the  tube  in  not  too  inclined  a  position,  in  order 
to  let  but  a  moderate  current  of  air  pass  through  it ;  and 
care  must  be  taken  not  to  expose  the  sublimate  to  the 
action  of  the  flame,  otherwise  it  might  be  converted  almost 
wholly  into  a  compound  of  SbO;3  and  Sb03,  the  greater 
part  of  which  wTould  remain  undissolved  in  the  tartaric 
acid  solid.  A  sublimate  of  arsenious  acid,  treated  in 
this  manner,  would,  of  course,  yield  a  yellow  precipi¬ 
tate,  easily  distinguishable  by  its  colour,  however,  from 
the  deep  orange  antimonial  sulphide.  The  crystalline 
character,  &c.,  of  this  sublimate  would  also  effectually 
prevent  any  chance  of  misconception. 


Detection  of  Minute  Traces  of  Copper  in  Iron  Pyrites 
ancl  other  Bodies ,  by  E.  Chapman,  Ph.D.,  Professor 
of  Mineralogy  and  Geology,  Toronto. 

Although  an  exceedingly  small  percentage  of  copper 
may  be  detected  in  blowpipe  experiments  by  the  re¬ 
ducing  process,  as  well  as  by  the  azure-blue  coloration 
of  the  flame  when  the  test-matter  is  moistened  with 
chlorhydric  acid,  these  methods  fail  in  certain  extreme 
cases  to  give  satisfactory  results.  It  often  happens  that 
veins  of  iron  pyrites  lead  at  greater  depths  to  copper 
pyrites.  In  this  case,  according  to  the  experience  of  the 
writer,  the  iron  pyrites  will  almost  invariably  hold 
minute  traces  of  copper.  Hence  the  desirability,  on 
exploring  expeditions  more  especially,  of  some  ready 
test  by  which,  without  the  necessity  of  employing  acids 
or  other  bulky  and  difficultly  portable  reagents,  these 
traces  of  copper  may  be  detected.*  The  following 
simple  method  will  be  found  to  answer  the  purpose : — 
The  test  substance,  in  powder,  must  first  be  roasted  on 
charcoal,  or,  better,  on  a  fragment  of  porcelain,!  in  order 
to  drive  off  the  sulphur.  A  small  portion  of  the  roasted 
ore  is  then  to  be  fused  on  platinum  wire  with  phosphor 
salt ;  and  some  bisulphate  of  potash  is  to  be  added  to 
the  glass  (without  this  being  removed  from  the  wire)  in 
two  or  three  successive  portions,  or  until  the  glass  be¬ 
comes  more  or  less  saturated.  This  effected,  the  bead  is 
to  be  shaken  off  the  platinum  loop  into  a  small  capsule,  and 
treated  with  boiling  water,  by  which  either  the  whole 
or  the  greater  part  will  be  dissolved  ;  and  the  solution 
is  finally  to  be  tested  with  a  small  fragment  of  ferro- 
cyanide  of  potassium  (“yellow  prussiate”).  If  coj>pcr 
be  present  in  more  than  traces,  this  reagent,  it  is  well 
known,  will  produce  a  deep  red  precipitate.  If  the 
copper  be  present  in  smaller  quantity — that  is,  in  ex¬ 
ceedingly  minute  traces — the  precipitate  will  be  brown 
or  brownish-black;  and  if  copper  be  entirely  absent,  the 
precipitate  will  be  blue  or  green — assuming,  of  course, 
that  iron  pyrites  or  some  other  ferruginous  substance  is 
operated  upon.  In  this  experiment  the  preliminary 
fusion  with  phosphor  salt  greatly  facilitates  the  after 
solution  of  the  substance  in  bisulphate  of  potash.  In 
some  instances,  indeed,  no  solution  takes  place  if  this 
preliminary  treatment  with  phosphor  salt  be  omitted. 

*  In  blowpipe  practice — as  tar,  at  least,  as  tbis  is  possible— the 
operator  should  make  it  an  essential  aim  to  render  himself  indepen¬ 
dent  of  the  use  of  mineral  acids  and  other  liquid  and  inconvenient 
reagents  of  a  similar  character.  If  these  reagents  cannot  be  dis¬ 
pensed  with  altogether,  their  use,  by  improved  processes,  may  be 
greatly  limited. 

f  In  the  roasting  of  metallic  sulphides,  &c.,  the  writer  has  em¬ 
ployed,  for  some  years,  small  fragments  of  Berlin  or  Meissen  porce¬ 
lain,  such  as  result  from  the  breakage  of  crucibles  and  other  vessels 
of  that  material.  The  test  substance  is  crushed  to  powder,  moistened 
slightly,  and  spread  over  the  surface  of  the  porcelain  ;  and  when  the 
operation  is  finished,  the  powder  is  easily  scraped  off'  by  the  point  of 
a  knife-blade  or  small  steel  spatula.  In  roasting  operations,  rarely 
more  than  a  dull  red  heat  is  required  ;  but  these  porcelain  fragments 
may  be  rendered  white-hot,  if  such  be  necessary,  without  risk  of 
fracture.—  Canadian  Journal,  September,  i860. 
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The  Ores  of  Manganese,  and  their  Uses,  by  Henry  How, 

1).  C.  L.,  Professor  of  Chemistry  and  Natural  History , 

University  of  King's  College,  Windsor .* 

A  very  interesting-,  and,  to  all  present  appearances, 
valuable  addition  to  the  mining  industry  of  the  province 
lias  been  made  within  the  last  three  years  by  the 
working  of  the  ores  of  manganese.  Having  been  en¬ 
gaged  in  examining  and  reporting  on  the  quality  of 
these  ores  for  those  originally  concerned,  and  having- 
visited  the  scenes  of  operation,  I  requested  and  obtained 
permission  to  include  such  information  I  had  gathered 
by  these  means  in  a  general  account  of  the  manganese 
ores  of  the  province  at  present  known  to  me.  Having- 
been,  moreover,  kindly  furnished  with  sundry  details 
of  interest  from  various  sources,  I  propose  now  to  con¬ 
tinue,  on  this  subject,  my  Notes  on  the  Economic  Mine¬ 
ralogy  of  Nova  Scotia,  of  which  the  first  part  was  pub¬ 
lished  in  the  last  volume  of  the  Transactions  of  the 
Institute. 

The  only  deposits  of  manganese  mentioned  in  Dawson’s 
Acadian  Geology  are  an  impure  bed  near  Cornwallis 
Bridge,  that  at  Musquodoboit,  and  those  in  the  iron 
veins  of  Shubenacadie  and  in  the  limestones  of  Walton 
and  Cheverie,  of  which  latter  it  is  said  (p.  239): — 
“  Small  quantities  have  been  exported.  I  have  no  doubt 
that  if  the  limestones  can  be  profitably  quarried  on  a 
large  scale,  the  manganese  might  be  separated  and  form 
a  considerable  additional  source  of  revenue;  but  it  seems 
doubtful  whether  mining  operations  for  the  manganese 
alone  can  be  carried  on  without  loss.” 

The  ores  of  manganese  found  here  in  quantity  are  Wad 
or  bog  ore  ;  manganite,  which  may  be  called  hard  grey 
ore;  and  pyrolusite,  which  may  be  distinguished  as  soft 
black  lustrous  ore,  and  is  often  mixed  with  psilomelane, 
a  hard  black  ore  not  so  lustrous  as  the  last-named. 

Wad.  —  The  first  of  these  is  a  black  earthy  sub¬ 
stance,  which  is  found  in  rounded  lumps  and  grains. 
It  has  been  sent  to  me  from  Parrsborough,  and  from 
another  locality,  I  believe  to  the  east  of  Halifax, 
where  it  is  found  in  lumps  mixed  with  stones  ;  the 
sample  I  examined  contained  a  great  deal  of  water, 
and,  when  dried,  56  per  cent,  of  binoxide  of  manga¬ 
nese,  with  the  traces  of  cobalt  which  are  usually  found 
in  this  species.  Neither  of  these  would  be  valuable 
as  ores  of  manganese,  but  they  would  probably  serve 
as  paints.  Bog  manganese  is  often  mixed  with  bog 
iron  ore,  and  then  forms  deposits  of  a  brown  or  choco¬ 
late  colour,  called  ochres  or  mineral  paints.  The  paints 
of  Bridgewater  and  Chester  furnish  examples.  In  the 
first  of  these  I  found  only  11  per  cent.,  and  in  the  second 
about  20  per  cent,  of  binoxide  of  manganese.  It  is  said 
to  be  useless  to  send  to  (the  English)  market  ores  contain¬ 
ing  less  than  65  per  cent,  binoxide. 

Mimg-anite. — This  is  a  very  hard  ore,  which  is  found 
in  compact  lumps  of  a  steel  grey  colour  and  sub- 
metallic  lustre,  giving  a  reddish-brown  streak  to  a  file. 
It  is  often  found  in  the  neighbourhood  of  the  next 
mentioned  ;  it  occurs  abundantly  at  Walton  and  Che¬ 
verie,  and  is  met  with  at  Douglas  and  Rawdon.  At 
Walton  I  have  picked  it  out  of  the  stone-heaps  in 
fields  near  the  river,  and  was  told  that  a  bed  of  it 
crops  out  on  the  bank  of  the  river  near  the  bridge. 

*  Abstract  from  the  Transactions  of  tbe  Nova-Scotian  Institute  of 
Natural  Science. 


It  is  found  at  Cheverie  in  nodules  on  the  beach  about 
twenty  rods  above  high-water  mark,  and  has  been  dug 
on  the  upland  less  than  two  miles  from  the  beach  ; 
it  was  formerly  shipped,  but  to  what  extent  does  not 
appear  to  be  known.  As  it  is  very  hard,  and  contains 
in  its  purest  form  only  about  49  per  cent,  binoxide, 
this  ore  is  not  useful  for  the  ordinary  applications  of 
manganese ;  but  I  was  informed  by  a  gentleman  from 
Boston,  dealing  in  these  ores,  that  it  answers  for  a  cer¬ 
tain  secret  process  better  than  the  rich  soft  ore,  and  that 
something  like  fifty  tons  were  sold  in  the  United  States 
in  1863,  an<l  that  it  was  hoped  the  demand  would 
increase. 

Pyrolusite. — This  is  the  ordinary  marketable  ore, 
and  is  entirely  composed  of  binoxide  of  manganese.  It 
is  so  soft  as  to  be  easily  scratched  with  a  knife  to  a  black 
powder,  and  is  found  in  masses  which  are  more  or  less 
glistening,  and  often  very  beautifully  crystallised  in 
black  lustrous  needles  and.  prisms.  It  is  met  with  near 
Kentville,  King’s  County  ;  near  Pictou,  Pictou  County  ; 
near  Amherst,  Cumberland  County ;  at  Musquodoboit, 
Halifax  County  ;  and  at  Walton,  and  other  places, 
especially  at  Teny  Cape  in  the  township  of  Kempt,  in 
Hants  County.  These  two  latter  are  the  only  localities 
at  which  mining  operations  have  been  carried  on,  small 
quantities  of  ore  having  formerly  been  shipped  from 
Walton,  where,  on  one  occasion,  seven  barrels  were  got 
out  in  cultivating  a  garden,  and  considerable  returns,  as 
will  presently  appear,  having  been  made  at  Teny  Cape. 
The  first  considerable  collection  of  ore  sent  from  the 
last-named  mines  was  landed  at  Windsor  in  June,  1863, 
for  transmission  to  England.  It  consisted  of  thirty- 
three  barrels,  equal  to  about  seven  and  a-half  tons 
English ;  it  was  picked  ore,  and  looked  very  rich  and 
uniform  in  quality  ;  the  highest  percentage  of  binoxide 
I  know  of  from  Teny  Cape  was  found  in  a  sample  I  put 
in  the  hands  of  Mr.  D.  Brown,  a  pupil  of  mine,  who 
obtained  96  per  cent.,  and  when  this  lot  of  ore  was  sent 
to  England  it  averaged,  on  analysis  in  Liverpool,  91*5 
per  cent,  binoxide,  and  gave  less  than  ■§  per  cent,  iron ; 
it  sold  there  half  for  8/.  10s.,  half  for  9 1.  sterling  per  ton, 
being  disposed  of  to  different  buyers.  Messrs.  Tennant, 
of  Glasgow,  great  consumers  of  manganese,  are  reported 
to  have  said  they  had  never  seen  ore  so  fine. 

The  second  mine  in  operation  at  Teny  Cape  was 
opened  up  by  Messrs.  Weeks  and  Co.  Operations  were 
commenced  early  in  1864,  and  during  the  year  about 
eight  tons  (English)  of  ore  were  sent  to  Liverpool, 
where  they  realised  8?.  5s.  stg.  per  ton.f  One  great 
advantage  of  this  locality  is  that  the  Basin  of  Minas  is 
only  about  a  mile  and  a-haif  distant  in  a  direct  line,  and 
the  intervening  country  is  such  that  a  road  can  easily 
be  made  from  the  mines  to  the  place  of  shipment. 

Hants  County  possesses  a  variety  of  manganese  ores 
in  localities  widely  separate  from  each  other ;  it  has 
been  mentioned  that  seven  barrels  of  ore  were  on  one 
occasion  dug  up  in  cultivating  a  garden  at  Walton;  of 
the  quality  of  this  I  know  nothing,  but  that  valuable 
ore  is  found  at  Walton  I  am  certain,  inasmuch  as  a  party 
of  which  I  was  one  extracted  several  pounds  at  a  locality 
in  the  woods  about  seven  miles  from  Teny  Cape;  one 
piece  of  this  is  sent  to  the  Dublin  Exhibition,  and  is 
quite  as  rich  to  all  appearance  as  that  from  Teny  Cape.f 
About  twelve  miles  south  of  these  places  Mr.  Mosher  has 
met  with  large  detached  pieces  of  ore ;  one  weighing 

|  A  third  mine  has  been  opened  by  Messrs.  Hamilton  and  Dewar , 
and  a  good  deal  of  ore  has  been  raised. 

t  Five  tons  were  afterwards  taken  out  here  by  Mr.  J.  Brown. 
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thirty-five  pounds  was  sent  to  the  Exhibition  of  1862 
and  remains  in  England  5  it  consisted  of  pyrolusite  and 
psilomelane ;  it  gave  to  Mr.  Poole,  one  of  my  pupils, 
about  84*5  per  cent,  binoxide  ;  another  large  mass  found 
in  the  same  region  weighed  184  lbs.  I  do  not  know  of 
what  kind  of  ore  it  consisted.  The  rock  holding  the 
manganese  at  Teny  Cape  is  a  limestone  containing  a 
good  deal  of  magnesia,  and  coloured  either  grev  or  red 
by  oxide  of  iron  ;  it  is  soft,  and  easily  detached  from  the 
ore;  barytes  is  frequently  seen  crystallised  through 
the  ore,  and  carbonate  of  lime  (calcite)  is  sometimes 
found  beautifully  crystallised  in  various  forms  encrust¬ 
ing  the  ore.  At  Walton  the  manganese  is  sometimes  asso¬ 
ciated  with  iron  ore  (limonite),  and  occurs  in  limestone. 

«£  Miaug-anese  ©res. — These  ores  are  employed 
for  a  variety  of  purposes  in  certain  manufactures  of 
purely  chemical  character,  or  in  which  the  aid  of  che¬ 
mistry  is  necessary,  and  according  to  the  application  to 
be  made  of  them  they  are  required  of  different  degrees 
of  purity ;  in  most  cases  a  tolerably  high  percentage  of 
the  particular  oxide  of  manganese,  called  the  binoxide, 
peroxide,  or  available  oxide,  is  necessary,  and  for  certain 
uses  there  must  be  little  else  in  the  ore,  and  especially 
iron  must  be  either  absent  or  present  in  extremely  small 
proportion.  The  manufactures  in  which  the  ores  are 
used  are  principally  those  of  bleaching  powder,  glass, 
pottciy,  iron,  some  brown  colours  used  in  dyeing,  and 
manganates  and  permanganates  for  certain  oxidising 
processes  (as  bleaching  fats)  and  for  disinfecting.  The 
native  oxide  is  used  for  maldng  boiled  oil,  and  has  also 
been  recommended  as  a  deodoriser  and  purifier  of  water, 
and  a  cheap  agent  for  extracting  gold  from  quartz. 

It  is  perhaps  impossible  to  learn  the  total,  consumption 
of  the  ore  for  these  purposes;  we  know,  however,  that 
Great  Britain  is  the  great  seat  of  the  chemical  manufac¬ 
tures,  and  we  have  some  facts  to  guide  us  to  an  estimate 
of  the  amount  used  there  in  the  processes  requiring  the 
largest  quantity ;  these  I  will  now  give,  together  with 
a  rough  estimate  of  the  consumption  in  the  United 
States.  The  most  extensive  use  of  the  ore  is  in  the 
making  of  bleaching  powders  (chiefly  chloride  of  lime). 
According  to  the  report  previously  quoted,  the  amount 
of  manganese  imported  into  the  Tyne  district  alone  for 
this  purpose  was  then  (1863)  given  as  11,400  tons  per 
annum,  at  4/.  stg.  per  ton.  Although  this  district  is  a 
very  considerable  seat  of  chemical  manufactures,  there 
are  other  parts  of  the  kingdom  where  very  large  quan¬ 
tities  of  manganese  are  required,  among  which,  the  most 
important  are  Liverpool,  the  scat  of  Messrs.  Muspratt’s, 
and  Glasgow,  of  Messrs.  Tennant’s  works.  Accordingly, 
we  find  in  the  “  Statistics  of  the  Alkali  Trade  of  the 
United  Kingdom  for  1862,”  that  the  annual  consumption 
of  manganese  was  then  33,000  tons  for  the  manufactures 
depending  on  the  products  of  the  alkali  trade — viz., 
soap,  glass,  paper,  cotton,  woollen,  linen,  colour  making, 
and  all  chemical  manufactures  of  any  magnitude.  This 
estimate,  however,  takes  no  account  of  the  ore  used  in 
making  iron,  and  the  demand  for  bleaching  powder  has 
been  increasing  of  late  years,  partly  owing  to  the  use  of 
grass,  and  perhaps  of  other  materials,  in  the  making  of 
paper.  The  quantity  of  manganese  ores  used  in  the 
United  States  was  a  year  ago  estimated  by  a  gentleman 
dealing  in  them  in  Boston,  at  about  500  tons  per  annum, 
by  another  gentleman  this  year  at  1000  tons. 

With  regard  to  the  quality  of  the  ore  required  in 
certain  cases,  it  is  found  that  in  making  bleaching 
powder,  the  ordinary  ores,  containing  from  65  to  75 
per  cent,  binoxide  along  with  water,  oxide  of  iron,  car¬ 
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bonate  of  lime,  barytes,  etc.,  answer  so  good  a  purpose, 
that  the  rich  pure  ores,  such  as  that  from  Teny  (Jape, 
are  not  bought  for  this  use,  unless  at  a  price  far  below 
that  given  by  those  who  require  only  such  ores.  One 
of  the  firm  of  Tennant  and  Co.  (makers  of  bleaching 
powder),  said,  for  example,  that  he  could  not  afford  to 
use  Teny  Cape  ore,  meaning,  I  suppose,  at  the  high  price 
it  would  fetch  from  glass  makers,  for,  as  J.  Outrarn, 
Esq.,  jun.,  informed  me,  the  Spanish  ore  of  from  70  to 
75  per  cent,  binoxide,  sells  for  55s.  to  60s.  sterling  per 
ton,  and  therefore  the  bleaching  powder  makers  will 
give  only  about  5/.  10s.  for  Teny  Cape  ore,  containing 
upwards  “of  90  per  cent.,  while,  as  we  have  seen,  this 
actually  brought  as  much  as  9 1.  and  even  10/.  stg.  per 
ton.  This  high  price  was  given  by  glass  and  pottery 
makers  who  require  an  ore  as  free  as  possible  of  iron  ; 
this,  at  any  rate,  is  the  case  with  the  former,  who  employ 
it  to  remove  the  stain  of  iron  from  the  finest  kinds  of 
glass.  Mr.  Outrarn  said  that  he  thought  even  2  or  3  per 
cent,  of  iron  would  interfere  with  the  sale  of  ore  at  93 
per  cent,  binoxide  for  this  purpose,  and  it  was  because 
the  Teny  Cape  ore  gave  less  than  T  per  cent,  of  iron, 
with  91*5  per  cent,  binoxide  of  manganese,  that  it 
brought  the  high  prices  obtained.  The  demand  for  these 
pure  rich  ores  is  comparatively  limited,  perhaps  a  few 
hundred  tons  a  year  are  fully  as  much  as  would  find 
sale  at  the  highest  prices  named.  That  there  is  always 
a  steady  demand  for  ore  useful  for  making  bleaching 
powder,  is  shown  by  the  efforts  made  to  restore  to  its 
original  state  the  oxide  employed ;  patents  have  been 
taken  out  for  this  purpose,  and  one  is  recommended  by 
its  owner  as  restoring  the  material  to  52  per  cent.,  and 
as  being  capable  of  bringing  it  up  to  70  per  cent,  bin¬ 
oxide,  which,  as  we  have  seen,  is  a  very  moderate  per¬ 
centage  in  the  ores. 

With  regard  to  the  other  applications  of  manganese, 
the  making  of  iron  and  steel  is  the  most  important. 
Manganese  renders  iron  tough,  and  steel  better  and  more 
durable ;  in  the  latter  case  it  acts  by  removing  sulphur 
and  silicon.  Although  the  quantity  of  manganese 
actually  imparted  to  the  iron  and  steel  is  very  small,  in 
a  manufacture  of  such  enormous  proportions  the  con¬ 
sumption  must  be  large  if  continued.  The  making  of 
manganates  and  permanganates,  which  are  used  as 
oxidising  agents  and  in  disinfecting,  must  also  be  exten¬ 
sive,  a  prize  medal  having  been  given  to  Mr.  Condy  in 
1862  for  the  manufacture  of  such  salts  on  the  large  scale. 

As  an  illustration  of  the  way  in  which  the  ores  are 
sometimes  treated  in  practice,  I  may  mention  the  mode 
adopted  by  Mr.  Hobbs,  of  Boston,  who  has  had  a  great 
deal  to  do  with  the  Upham  and  Shepody  ores  of  .New 
Brunswick.  The  ore  is  washed  clean  at  the  mines, 
boxed  up,  and  sent  to  Boston,  when  it  is  selected  into 
three  good  qualities  and  refuse ;  the  three  good  sorts  are 
ground  in  three  mills  till  fine  as  flour,  put  up  in  barrels 
papered  inside,  and  the  contents  of  each  barrel  are 
assayed  and  sold  according  to  assay. 

The  first  quality  free  (?)  of  iron  and  containing  about 
98  per  cent,  of  peroxide  of  manganese,  is  used  for  making 
the  finest  (flint)  glass.  The  second  quality  (also  no 
doubt  pretty  free  of  iron)  containing  from  75  to  80  per 
cent,  peroxide,  is  used  for  making  white  phials.  The 
third,  containing  about  70  percent,  peroxide,  is  employed 
for  making  common  glass  bottles  ;  while  the  refuse,  con¬ 
taining  perhaps  25  or  30  per  cent,  iron,  is  used  either 
in  making  clear  amber-coloured  bottles  for  brandy,  &c., 
or  for  carboys. 

In  conclusion  I  state  together  the  quantities  of  bin- 
oxide  of  manganese  contained  in  some  of  the  Nova 
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Scotian  ores,  as  found  by  the  experiments  of  my  pupils 
or  myself : — 

Per  cent. 

Binoxide. 

Manganite,  from  Cheverie,  Hants  Co.,  air- 

dry,  gave . 4773 

Wad,  from  Halifax  Co.  (?),  dried  at  21  2°,  gave  56*00 
Pyrolusite  and  Psilomelane,  from  Douglas, 

Hants  Co.,  air-dry,  gave  .  .  .  84*62 

Pyrolusite,  Teny  Cape,  Hants  Co.,  No.  x,  air- 

dry,  gave . 88*oi 

Pyrolusite,  Teny  Cape,  Hants  Co.,  No.  2,  air- 

dry,  gave . 92*69 

Pyrolusite,  Teny  Cape,  Hants  Co,  No.  3,  dried 

at  2120 . .  .95*00 

Pyrolusite,  from  Cumberland  Co. ,  dried  at 

2120,  gave . 97  *04 

These  results  relate  to  the  most  important  character 
of  the  ores ;  in  the  rich  samples  the  amount  of  iron  was 
generally  very  small ;  other  analytical  details  are  omitted, 
as  this  paper  is  perhaps  long  enough  already.  It  is 
apparent,  I  think,  that  ores  of  manganese  are  likely  to 
prove  of  considerable  importance  in  the  economic  mine¬ 
ralogy  of  the  Province. 


The  Past  and  Present  History  of  Alum,  by  J.  Carter 
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The  alum  is  made  direct  from  the  shale  found  under¬ 
lying  the  seams  of  coal  in  South  Lancashire.  The  shale 
is  black  from  the  organic  matter  contained  in  it,  which 
amounts  to  about  5  or  10  per  cent.  It  is  piled  in  heaps 
about  twenty  feet  long,  four  to  five  feet  high,  and  two  to 
three  broad.  There  is  a  brick  drain  along  each  to  supply 
air.  The  heaps  are  ignited  by  a  small  quantity  of  burn¬ 
ing  coal,  and  the  combustion  goes  on  by  itself.  It  is 
thus  slowly  calcined  at  a  heat  approaching  to  redness, 
the  object  being  to  render  the  alumina  of  the  shale 
soluble  in  sulphuric  acid.  If  the  temperature  be  too  high 
the  clav  vitrifies,  and  the  alumina  is  then  insoluble  in 
sulphuric  acid.  The  calcination  lasts  ten  days  ;  when 
finished  the  shale  is  of  a  pale  red  colour.  It  is  then  put 
into  long  tank-like  vessels,  about  forty  feet  long,  ten  feet 
wide,  and  about  three  deep ;  they  are  technically  called 
pans;  they  are  made  of  sheets  of  cast-iron  screwed 
together.  These  pans  are  lined  with  lead.  When  they 
are  ready  to  be  charged  with  shale  the  bottom  of  each 
pan  is  covered  with  tiles  about  nine  inches  square — this 
is  to  prevent  the  shale  coming  in  contact  with  the  lead, 
because  the  heat  would  dry  the  shale  and  burn 
the  lead.  The  charge  for  one  pan  is  about  twenty 
tons.  It  is  digested  with  about  ten  tons  of  sulphuric 
acid  of  sp.  gr.  1*25.  For  about  four  or  five  days  the 
liquid  is  kept  up  to  a  temperature  of  about  220°  Fahr., 
partly  by  fire  underneath  the  pans,  and  by  the  introduc¬ 
tion  of  ammonia  from  gas  liquor,  which  is  boiled  down 
in  boilers;  steam  is  also  driven  in,  which  raises  the  tem¬ 
perature  considerably.  From  time  to  time  the  liquor  is 
tested  to  see  if  it  be  of  the  proper  strength.  A  small 
quantity  is  put  into  a  square  shallow  leaden  dish,  and 
according  to  the  time  it  takes  to  crystallise  it  is  known 
whether  the  liquor  is  ready  to  be  drawn  off  into  the 
coolers.  The  cooler  is  a  large  rectangular  leaden  vessel 
about  twenty-nine  feet  long,  seventeen  feet  wide,  and 
one  foot  nine  inches  deep.  When  the  liquor  is  in  the 
cooler  it  is  constantly  agitated  with  a  long  wooden  arm 
(worked  by  a  steam-engine)  to  prevent  the  formation  of 
large  crystals.  On  an  average  the  liquor  is  left  in  the 


cooler  for  about  fourteen  hours ;  at  the  end  of  that  time 
there  is  a  bed  of  small  crystals  deposited  several  inches 
in  depth.  The  deposit  has  a  greenish  colour,  due  to 
sulphate  of  iron.  These  crystals  are  then  thrown  into  a 
large  square  box  lined  with  lead.  They  are  then  washed 
by  means  of  the  mother  liquor,  and  the  crystals  allowed 
to  drain.  This  operation  takes  about  two  hours.  When 
they  are  thoroughly  washed,  the  crystals  are  thrown  upon 
an  iron  grating,  the  bars  being  about  half  an  inch  apart 
from  each  other.  This  is  done  to  break  the  lumps  and 
wash  out  the  mother  liquor.  Now  the  alum  is  ready  to 
be  re-dissolved  by  steam.  For  this  purpose  a  strong 
cylindrical  vessel  is  used,  from  two  to  three  feet  high 
and  about  two  feet  in  diameter.  It  has  two  divisions  ; 
one  part  of  the  cylinder  is  open  to  allow  the  crystals  to 
be  thrown  in,  the  other  part  has  a  division  and  is  closed. 
This  division  is  to  prevent  large  crystals  passing  without 
being  dissolved.  At  the  bottom  of  the  open  part  of  the 
cylinder  is  a  coil  of  lead  pipe  containing  small  holes, 
through  which  a  current  of  steam,  about  twenty  pounds 
pressure,  is  driven  through  these  holes,  which,  passing 
through  the  alum,  dissolves  it  as  fast  as  one  man  can 
throw  it  in.  At  the  top  of  the  cydinder  is  a  pipe,  which 
communicates  with  a  wooden  tank  lined  with  lead,  and 
which  is  called  the  dissolving  box ;  it  is  three  feet  deep, 
fourteen  long,  and  eight  broad ;  this  is  to  receive  the 
solution  of  alum  before  it  is  drawn  off  into  the  tubs  or 
roaching  pans ;  the  solution  remains  in  this  tank  for 
about  three  hours  ;  it  is  covered  over  with  boards,  and 
the  joints  closely  packed  with  cotton  waste.  When 
this  tank  is  nearly  full,  and  while  the  steam  is  still  on, 
about  four  quarts  of  size  are  poured  in  by  means  of  a 
pipe ;  this  is  to  cause  the  floating  impurities  to  settle. 
When  the  solution  is  ready  to  be  tapped  off  into  the 
crystallising  vessels,  the  tubs  which  are  at  the  other 
end  of  the  shed  (say  sixty  feet  from  the  tank)  are  filled 
a  few  minutes  before  those  that  are  closer;  the  solution 
is  hotter  and  the  stream  swifter,  because  the  appearance 
of  the  alum  after  crystallisation  depends  upon  the  tem¬ 
perature  at  which  the  boxes  have  been  filled.  When  it 
is  too  hot  it  forms  large  crystals  outside,  and  when  the 
temperature  is  right  the  outside  of  the  block  of  alum  is 
like  a  loaf  of  sugar ;  the  crystallising  tubs  are  built  in 
pieces.  At  the  bottom  is  a  large  round  flagstone,  and 
the  pieces  (each  of  which  is  lined  with  lead)  are  built 
round  it,  and  kept  in  their  places  by  strong  iron  hoops 
screwed  together.  The  diameter  of  the  tubs  is  wider  at 
the  bottom  than  the  top,  and  they  are  about  six  feet 
high.  When  the  hot  solution  is  drawn  off  into  these 
tubs,  they  are  covered  with  a  wooden  cover.  In  about 
four  days  the  sides  of  the  tube  can  be  taken  down,  as 
there  will  then  be  a  sufficient  thickness  of  alum  to  hold 
the  mother  liquor ;  it  now  stan  ds  in  this  condition  for 
about  fourteen  days  longer.  A  hole  is  then  made  in  the 
lower  part  of  the  block  for  the  liquor  to  run  out,  which 
is  collected  in  a  tank.  The  block  is  then  broken  up, 
and  the  inside  is  studded  with  beautiful  crystals,  which 
have  a  slight  violet  colour,  due  most  likely  to  some  of 
the  aniline  colours.  The  alum  is  now  ready  for  the 
market.  One  of  these  blocks  weigh  about  four  tons ; 
the  bottom  part,  which  is  not  so  white  and  clean  as  the 
other,  is  returned  to  the  dissolving  box  ,*  the  alum  crys¬ 
tallises  in  truncated  octahedrons. 

The  present  employment  of  alum  in  the  arts  is  very 
extensive;  it  is  largely  used  by  the  calico  printers,  from 
which  they  prepare  the  acetate  of  alumina,  as  this  is 
used  for  a  mordant  in  dyeing  and  calico-printing,  and 
is  generally  prepared  by  precipitating  alum  with  acetate 
of  lead.  Acetic  acid  retains  the  alumina  with  less 
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energy  thau  the  other  acids,  for  which  reason  this  salt 
is  now  generally  substituted  for  alum,  because  the  acetic 
acid  gives  up  the  alumina  with  such  readiness  that  mere 
elevation  of  temperature  is  sufficient  to  effect  the  sepa¬ 
ration  of  these  two  substances.  Alum  is  largely  used 
in  the  manufacture  of  paper,  for  the  size  it  contains  is  to 
prevent  decomposition,  and  also  in  bookbinders’  paste, 
which  is  made  of  flour  and  one-sixth  of  alum.  In  the 
preparation'^  leather  baths  of  alum  are  used  ;  such  as 
in  preparing  the  white  sheep  leather  twelve,  fourteen, 
and  sometimes  eighteen  pounds  of  alum  are  used  for  the 
bath  containing  ioo  skins,  with  the  addition  of  common 
salt,  and  in  the  case  of  calf  and  lamb  skins  with  their 
hair  and  wool  on,  the  bath  is  stronger.  One  pound  of 
alum  and  one  pound  of  salt  are  required  for  a  single 
calf  skin,  and  the  leather  of  Hungary  is  made  by  im¬ 
pregnating  strong  hides  with  alum,  common  salt,  and 
suet,  and  in  the  colouring  of  morocco  leather  the  puce 
colour  is  communicated  by  logwood  with  a  little  alum. 
When  alum  is  added  to  tallow,  it  makes  the  tallow  harder. 
Printers’  cushions  and  the  blocks  used  in  the  calico 
manufactory  are  rubbed  with  burnt  alum  to  remove  any 
greasiness  which  might  prevent  the  ink  or  colour  from 
sticking.  Alum  is  used  in  medicine,  and  also  for 
domestic  purposes,  for  water  can  be  purified  by  means  of 
it;  the  mud  that  water  holds  in  suspension  collects  on 
the  addition  of  o’ooi  parts  of  alum  (this  is  equal  to 
seven  grains  per  gallon)  in  long  thick  streaks,  coagulates 
as  it  were,  and  is  immediately  precipitated.  This  pro¬ 
cess,  the  principle  of  which  is  inexplicable,  was  first 
introduced  by  the  Chinese,  and  has  been  imitated  in 
various  parts  of  the  world.  The  operation  was  well 
known  from  a  very  early  period  in  the  Highlands  of 
Scotland,  according  to  Dr.  Clark,  where  it  is  practised 
with  reference  to  peat  water.  The  Parisian  laundresses 
use  it,  but  it  has  not  been  introduced  into  any  of  the 
establishments  for  the  purification  of  drinking  water, 
partly  because  alum  is  a  substance  never  naturally  com¬ 
bined  in  wrater,  and  may  be  received  as  a  real  impurity, 
and  partly  on  account  of  public  prejudice — (Richard¬ 
son).  In  bottling  fruits  for  preservation  alum  water  is 
used.  A  novel  application  of  the  use  of  alum  is  seen 
in  the  lining  of  Milner’s  iron  safes;  he  uses  a  mixture  of 
alum  and  sulphate  of  lime  ;  this  makes  a  capital  mixture 
for  such  a  purpose,  as  the  alum  contains  twenty-four 
equivalents  of  water  ;  when  the  safe  is  heated,  it  keeps 
the  sides  cool  from  the  evaporation  of  the  water,  thus 
the  contents  of  the  safe  remain  uninjured.  There  is  no 
doubt  but  that  alum  is  largely  used  in  the  process  of 
adulteration,  every  one  knows  that  it  is  used  in  the 
manufacture  of  bread ;  it  causes  the  bread  to  be  whiter 
than  it  otherwise  would  be.  According  to  Liebig  it  is 
very  injurious,  as  he  supposes  the  soluble  phosphate  to 
combine  with  the  alumina,  forming  insoluble  salts,  and 
the  beneficial  action  is  lost  to  the  system.  Some  have 
defended  the  use  of  alum  in  bread,  because  the  water 
was  alkaline ;  but  when  we  have  such  high  authority 
that  it  is  hurtful  to  the  body,  all  who  have  the  power 
should  try  to  prevent  its  being  used  for  such  a  purpose. 
The  use  of  it  in  bread  is  prohibited  by  law  under  cer¬ 
tain  penalties,  but  the  law  is  rarely  enforced.  In  the 
manufacture  of  lard  alum  is  used  as  an  adulterant.  Dr. 
Hassall  says  that  alum  is  generally  put  into  the  vat  in 
breweries,  as  it  gives  the  beer  a  smack  of  age  ;  it  also 
gives  a  heading  to  the  porter  which  landlords  are  so 
anxious  to  raise  to  gratify  their  customers ;  also  in  the 
adulteration  of  gin  alum  dissolved  in  water  is  used,  and 
in  the  case  of  artificial  port  wine,  alum  is  added  to  in¬ 
crease  the  brilliancy  of  its  colour. 


From  the  foregoing  we  see  that  there  is  a  pretty  brisk 
demand  for  this  important  salt.  Mr.  Spence  has 
now  become  the  largest  manufacturer  in  the  world, 
for  he  makes  nearly  7000  tons  a  year.  A  few  years 
back  the  quantity  he  turned  out  was  a  little  over  1000 
tons,  but  owing  chiefly  to  the  large  amount  of  mecha¬ 
nical  skill  and  chemical  science  he  possessed,  he  was 
enabled  to  raise  seven  times  the  quantity  he  did  before. 
Not  only  in  alum  has  he  made  such  improvements,  but 
in  many  other  things,  for  he  has  now  solved  the  long- 
vexed  question  of  the  abatement  of  the  copper  smoke  of 
Swansea. 
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Now,  let  us  return  to  the  subject  under  consideration « 
viz.,  that  a  spectrum  is  produced  by  the  decomposition  of 
light  when  it  is  refracted  at  an  angle  of  6o°  ;  and  that  the 
result  of  that  decomposition  is  the  production  of  three 
primary  and  four  binary  or  complementary  colours. 
Further,  that  the  red  portion  of  the  spectrum  represents 
calorific  rays  of  light ;  that  the  green  and  yellow  represent 
light-giving  rays,  and  violet  and  the  rays  beyond  it  the 
chemical  or  actinic  rays  of  the  same.  Philosophers  have 
for  a  long  period  been  able  to  measure  accurately  the 
intensity  of  the  heat-giving  rays,  by  means  of  a  thermo¬ 
meter  or  the  thermo-electric  pile ;  and  though  we  had  a 
general  knowledge  of  the  intensity  of  the,  chemical  rays  of 
light,  still  we  had  no  method  of  accurately  measuring  its 
real  intensity,  and  conveying  our  results  and  observations  to 
others,  till  Profs.  Bunsen  and  Roscoe  filled  up  this  important 
gap.  These  gentlemen’s  researches  will  be  of  great  service  to 
science  and  to  society,  as  they  will  throw  much  light  on  many 
meteorological  data,  and  enable  a  chemist  to  study  with 
more  precision  than  has  been  previously  done  the  chemical 
phenomena  of  vegetation  and  other  phenomena  connected 
with  the  chemistry  of  agriculture.  For,  example,  the 
thermometric  observations  giving  the  mean  monthly  or 
yearly  temperature  of  a  country,  by  no  means  yield  all  the 
data  required  for  the  estimation  of  the  true  climatology 
of  the  place,  or  of  its  plant  or  animal  producing  capa¬ 
bilities.  For  these  purposes  we  require  to  have  not  only 
the  amount  of  solar  heat  directly  or  indirectly  reaching 
the  spot,  but  likewise  the  amount  of  chemical  active  solar 
light  which  may  be  present  there.  This  is  strikingly 
exemplified  by  the  following  example  given  by  Dr.  Roscoe 
on  a  comparison  of  the  mean  annual  temperature  between 
Thorshawn,  north  latitude,  6z°z' w'est  longitude,  6° 46^; 
temperature,  45°6' ;  and  Carlisle,  north  latitude,  540  55'; 
west  longitude,  z°  58"  ;  temperature,  46-9° ;  difference, 
1*3.  From  these  figures  it  will  be  seen  that  the  mean 
annual  temperature  is  nearly  equal,  but  the  quantity  of 
sunlight  falling  upon  those  two  places  differs  most  widely, 
and  we  have  a  corresponding  difference  in  true  climato¬ 
logical  results.  Thus  the  flora  of  the  Faroe  Islands  and 
the  Shetland  Islands  is  of  a  most  limited  description. 
Only  hardy  varieties  of  shrubs,  and  no  trees  or  flowers, 
exist  there,  while  at  Carlisle  we  have  a  luxuriant 
vegetation  accompanying  a  most  sunny  sky.  How  essen¬ 
tial,  then,  are  the  rays  of  light  to  vegetation.  These 
gentlemen  have  also  ascertained  that  those  rays  are  in 
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ratio  with  the  intensity  of  that  light ;  and  still  further 
they  are  also  in  ratio  with  the  chemical  or  actinic  rays 
of  the  sun  ;  and  thus  the  researches  of  these  savants 
will  enable  them  to  measure  with  accuracy  those  chemi¬ 
cal  actions.  It  is  impossible,  in  a  lecture  like  this,  to 
render  justice  to  their  researches,  therefore  I  must  refer 
those  who  wish  to  consult  them  to  the  Philosophical 
Transactions  of  the  Royal  Society.  Still  I  may  state  that 
these  gentlemen’s  photochemical  instruments  are  based  on 
the  following  data,  namely,  that  equal  intensity  of  light 
produces  in  the  same  given  space  of  time  equal  shades  of 
tint  on  surfaces  prepared  with  chloride  of  silver  of  uniform 
sensitiveness.  Thus  it  is  shown  by  experiments  that  a 
tint  attained  by  paper  so  prepared  is  constant  when  the 
quantity  of  light  falling  upon  it  also  remains  constant. 
Light  of  an  intensity  of  50°  falling  upon  a  paper  for  the 
time  of  one  minute  produces  the  same  blackening  effect 
as  light  of  the  intensity  of  one  falling  upon  it  for  the  time 
of  fifty  minutes.  Knowing  these  laws  which  regulate  the 
degree  of  shade  of  the  paper,  and  having  a  surface  of  a 
perfectly  constant  degree  of  sensitiveness,  it  is  easy  to 
obtain  the  absolute  measurement  of  the  chemical  action 
of  light. 

The  next  discovery  to  which  I  desire  to  draw  your 
attention  is  still  in  its  infancy  ;  but  I  am  induced  to 
refer  to  it  from  two  considerations.  The  first,  that  it 
may  render  great  service  to  society  by  enabling  us  to  pre¬ 
serve  the  lives  of  many  thousands  of  our  fellow-creatures 
in  our  coal-mines  and  other  underground  works,  and 
also  because  it  is  a  beautiful  illustration  of  the  amount  of 
knowledge  that  a  man  requires  at  the  present  day  either 
to  understand  or  appreciate  fully  the  discoveries  of  others, 
or  to  enable  him  to  attempt  any  original  invention  of  his 
own.  Unless  a  person  possesses  the  rudiments  of  the  lead¬ 
ing  sciences  of  the  day  he  will  never  be  anything  but  an 
imitator,  and  will  never  succeed  in  improving  the  inven¬ 
tions  already  made.  It  is  certainly  most  interesting  to 
witness  how  the  most  abstruse  branches  of  science  are 
brought  to  bear  on  arts  and  manufactures,  and  no  better 
example  can  be  given  than  the  application  of  electricity 
under  vaiious  forms  to  what  is  commonly  called  the  tele¬ 
graph.  The  invention  which  I  am  now  about  to  bring  to 
your  notice  is  due  to  M.  Dumas,  a  young  French  engineer, 
and  to  M.  Brequet,  of  Paris,  who  is  also  practically  con¬ 
nected  with  telegraphy.  To  enable  these  gentlemen  to 
carry  out  their  discovery,  they  have  had  to  study,  and 
be  perfectly  acquainted  with,  the  researches  of  many 
of  the  most  eminent  men  that  science  has  produced  during 
the  last  half  century.  Thus  they  only  employ  the  galvanic 
battery  which  was  discovered  by  Galvani,  and  perfected 
by  many  philosophers,  until  brought  at  last  to  its  present 
perfection.  They  use  a  mixture  of  bichromate  of  potash 
and  sulphuric  acid  in  a  Bunsen  battery.  They  have  also 
had  recourse  to  magneto -electricity,  first  discovered  by 
Faraday,  and  brought  to  its  present  perfection  by  the 
researches  of  MM.  Nobili,  Mason,  Becquerel,  Joule,  and 
others  ;  and  to  enable  them  to  construct  their  apparatus 
they  have  applied,  with  great  ingenuity,  the  induction 
coil,  the  result  of  many  successive  discoveries,  and  brought 
to  great  perfection  by  Ruhmkorff,  the  vibrating  interrupter 
of  Dancer,  and  also  the  condenser  of  Fiquier.  Further, 
they  must  have  had  the  knowledge  of  the  stratified  light 
and  the  application  of  it  by  Gassiot :  the  fluorescence  of 
light  by  Stokes  and  Becquerel,  and  their  applications  to 
glass  by  Geissler.  All  these  facts  prove  the  correctness  of 
my  statement,  how  vast  is  the  amount  of  knowledge  re¬ 
quired  to  make  a  little  discovery.  The  apparatus  in¬ 
vented  by  these  gentlemen  is  portable,  for  a  miner  carries 
on  his  back  the  above-mentioned  galvanic  battery,  and 
this  generates  the  force  required,  which  is  multiplied, 
inci  eased,  and  brought  to  light  by  the  Ruhmkorff  coil, 
which  is  also  confined  in  the  same  leather  case,  occupying 
only  six  inches  ;  the  magneto-electricity  passes  through 
wires  covered  by  vulcanised  india-rubber,  and  these  are 


in  connection  with  a  thick  glass  tube,  in  which  a  vacuum 
has  been  made,  and  this  contains  a  fluorescent  tube  of 
Geissler,  which  becomes  luminous  or  fluorescent  by  the 
passage  of  the  electricity  through  it,  generated  by  the  coil 
and  the  battery. 

Although  both  light  and  electricity  are  most  interesting 
subj  ects,  and  could  well  be  made  the  subj  ect  of  many  lectures, 
still  I  am  bound  to  leave  them  on  one  side,  and  draw 
your  attention  to  other  facts  deserving  of  notice.  It  is 
well  known  to  all  chemists  and  philosophers  that  matter 
has  a  great  tendency  to  assume  a  geometrical  or  crystal¬ 
line  form,  and  that  whenever  the  atoms  of  matter  are 
sufficiently  free  for  molecular  attraction  to  have  its  full 
influences  attraction  between  the  atoms  takes  place,  and 
gives  birth  to  well-defined  crystals.  The  following 
examples  can  be  cited  : — The  slow  condensation  of  the 
vapour  of  iodine,  which  gives  rise  to  w-eli-defined  crystals 
as  well  as  those  of  camphor  and  other  volatile  bodies. 
"When  sulphur,  bismuth,  and  other  substances  are  melted, 
and  allowed  to  cool  slowly,  and  the  excess  of  the  fluid 
remaining  among  the  crystals  is  poured  off,  well-defined 
crystals  are  found  to  exist  in  the  mass,  which  apparently 
would  have  disappeared  had  not  the  excess  of  fluids  been 
poured  off,  for  in  this  case  the  molecules  of  the  remaining 
fluid  mass  would  have  solidified  among  the  crystals,  and 
would  have  prevented  the  observer  from  seeing  that 
the  molecules  when  freed  in  the  fused  mass  had  assumed 
a  crystalline  form.  The  tendency  of  molecules  to  assume 
a  geometrical  form  presents  in  many  instances  curious 
phenomena.  Thus,  for  example,  a  vessel  may  contain 
acetic  and  carbolic  acids ;  and  if,  say  at  a  tempera¬ 
ture  of  400  or  5op,  a  crystal  of  either  of  those  sub¬ 
stances  is  placed  in  contact  with  its  own  fluid,  the  entire 
bulk  of  fluid  passes  in  a  few  seconds  into  a  solid, 
crystalline  mass.  The  manifestation  of  that  force  is  also 
beautifully  illustrated  in  the  following  instance  : — If  a 
tin  plate  be  heated  to  a  moderate  temperature,  and  a 
drop  of  water  be  allowed  to  fall  on  its  surface,  and  the 
plate  be  dipped  for  a  few  minutes  into  weak  muriatic  acid, 
it  will  be  observed  that  the  whole  surface  of  the  plate  is 
affected,  and  that  where  the  water  fell  it  has  assumed  a 
most  beautifully  waved  and  iridescent  surface.  If  this 
surface  be  examined  undc-r  the  microscope,  it  will  be  found 
that  under  the  influence  of  the  vibrations  generated  by 
the  cold  fluid  falling  upon  the  heated  plate  the  mass  of 
molecules  have  passed  from  their  amorphous  condition 
to  that  of  a  crystallised  one.  "YVe  all  know  this  altera¬ 
tion  in  the  tin-plate  surface  was  particularly  applied  many 
years  ago  to  produce  variegated  surfaces  on  our  tea-trays 
and  other  similar  domestic  vessels.  It  should  also  be  stated 
that  this  effect  was  greatly  enhanced  by  the  skilful  appli¬ 
cation  of  coloured  varnishes,  which  increased  the  value  of 
the  mercantile  article.  This  discovery,  which  is  due  to  an 
eminent  chemist  of  the  name  of  Prout,  clearly  proves,  as 
those  before  cited,  the  power  which  matter  has  to  assume 
a  crystalline  form.  I  cannot,  however,  refrain  from  adding 
the  following  instances,  in  which  the  mere  vibration  of 
particles  of  matter  is  sufficient  to  change  amorphous 
bodies  into  crystalline  ones.  The  first  is  that  which  often 
takes  place  in  the  iron  used  on  railways.  The  most  striking 
example  is  that  of  the  iron  links  used  to  unite  waggons, 
where  it  is  found  that  the  fibrous,  tenacious  link  made  of 
malleable  iron  is  transformed  into  a  crystallised,  brittle 
link  by  the  constant  vibration  it  is  subjected  to  by  railway 
traffic.  Another  example  is  that  shown  by  the  peculiar 
action  exercised  by  intense  cold  on  the  molecular  state  of 
iron,  as  shown  by  the  brittleness  of  the  metal  in  Russia 
and  other  cold  climates  ;  this  was  the  case  in  December, 
1859,  in  England,  when,  as  will  be  remembered  with 
regret,  many  railway  accidents  occurred,  owing  to  the  rails 
becoming  crystallised  and  brittle. 

The  power  which  molecules  have  to  assume  a  crystalline 
form  has  recently  been  the  study  of  Mr.  F.  Kulhmann,  an 
eminent  chemist,  of  Lille,  and  he  has  given  to  that  force 
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the  name  “  crystallogenic.”  I  shall  endeavour  to  lay 
before  you  a  short  epitome  of  his  researches,  which  are 
not  only  interesting  in  a  scientific  point  of  view,  but  also 
in  consequence  of  the  mode  in  which  he  has  applied 
it  in  connection  with  arts  and  manufactures  ;  and  those 
who  take  an  especial  interest  in  the  matter  will  read 
with  pleasure  his  researches  in  the  Comptcs-Bendas 
de  V Acadt-mie  des  Sciences  de  Paris.  M.  Kulhmann, 
having  mixed  a  certain  class  of  substances  which  crys¬ 
tallised  with  facility  such  as  mannite,  sulphate  of  zinc, 
iron,  copper,  with  a  thick  solution  of  gum,  or  any  other 
substances  interfering  with  the  free  crystallisation  of  these 
substances,  and  having  spread  the  mixtures  on  glass,  he 
found,  by  exposing  such  prepared  plates  to  the  atmosphere, 
that  gradually  the  water  would  evaporate,  leaving  a  dry 
mass,  in  which  could  be  observed  most  beautiful  arborisa¬ 
tions.  Each  of  the  solutions  will  produce  a  well-defined 
design,  which  is  not  always  identical,  although  operating 
under  the  same  circumstances.  Still,  they  assume  very 
similar  forms,  being  in  some  instances  that  of  stars,  and  in 
others  that  of  leaves  and  wreaths.  These  modifications  are 
obtained  by  the  strength  of  the  solution,  the  nature  of  the 
salt,  and  the  mode  of  preparation.  Kuhlmann  further  ob¬ 
served,  that  if  amorphous  substances,  such  as  magnesia 
and  sesquioxide  of  iron,  or  chromium,  be  mixed  with  bodies 
susceptible  of  crystallisation,  and  these  added  to  a  gummy 
fluid,  the  amorphous  particles  are  drawn  into  the  crystal¬ 
lising  substances,  and  follow  the  outlines  ;  and  if  these  are 
produced  on  surfaces,  such  as  those  of  glass  or  porcelain, 
and  heat  applied,  the  gummy  matter  will  be  destroyed  or 
volatilised,  and  the  crystalline  medium  and  the  amorphous 
substances  become  incorporated,  and  fixed  in  the  porcelain, 
reproducing  on  its  surface  a  crystallogenic  design.  These 
researches  which  I  have  the  pleasure  to  lay  before  you  will 
show  you  the  probability  of  carrying  out  these  results  to  a 
satisfactory  issue.  Of  course,  the  glass  or  porcelain  manu¬ 
facturer  will  easily  understand  that  he  will  have  to  use 
borax  or  phosphate  of  soda,  or  other  flux,  as  a  crystallising 
medium,  if  he  wants  to  produce  in  his  art  the  results  that 
I  have  stated.  M.  Kuhlmann  has  applied  his  crystallo¬ 
genic  process  with  great  success  to  photography,  and  also 
to  the  art  of  engraving  metals.  As  the  latter  may  have 
some  interest,  I  will  give  you  an  outline  of  his  process.  It 
consists  in  producing  a  crystallogenic  design  on  the  surface 
of  an  iron  or  copper  plate,  and  then  applying  on  the  so- 
prepared  surface— say  a  sheet  of  lead  or  copper— and  sub¬ 
mitting  them  to  high  pressure  when  the  design  would  be 
impressed  upon  the  plate.  The  embossed  plates,  by  being 
placed  in  a  prepared  solution,  and  in  connexion  with  a  gal¬ 
vanic  current,  will  easily  give  birth  to  a.fac-sunile  in  relief, 
which  can  be  used  as  a  printing  surface.  It  is  with  pleasure 
that  I  am  able  to  state  that  though  I  part  with  these  inte¬ 
resting  researches  for  the  present,  I  shall  have  the  satisfac¬ 
tion  of  referring  to  them  again  in  a  subsequent  part  of  this 
course  of  lectures,  when  I  shall  speak  of  some  researches  of 
this  gentleman  which  have  a  more  immediate  bearing  on 
the  progress  of  science. 

It  has  been  for  a  long  time  a  disputed  question  wrhether 
the  stained  -windows  we  all  admire  in  old  cathedrals  could 
be  restored  in  such  a  way  as  to  resume  the  brilliancy  they 
had  at  the  time  they  were  placed  there  by  the  artists. 
At  all  events  there  is  now  no  doubt  that  this  can  be 
effected  by  the  process  discovered  by  my  eminent  master, 
M.  E.  Chevreul,  as  is  proved  by  the  application  of  it  in 
connexion  with  the  restoration  of  stained  windows  existing 
in  a  well-known  church  in  Paris— that  from  which  the 
tocsin  of  St.  Bartholomewr  was  sounded,  “  St.  Germain  des 
Pres.”  The  process  devised  by  M.  Chevreul  is  highly  prac¬ 
tical  ;  it  consists  in  removing  the  stained  glass  from  the 
windows,  and  dipping  it  for  several  days,  first,  in  a  weak 
solution  of  carbonate  of  soda  of  a  specific  gravity  of  ro68, 
then  washing-  it,  and  dipping  it  for  several  hours  in  a 
solution  of  muriatic  acid  of  a  specific  gravity  of  ro8o. 
On  the  glass  being  washed  and  dried,  it  wrill  be  found 


as  brilliant  and  beautiful  as  when  it  came  from  the 
hand  of  the  manufacturer.  M.  Chevreul  has  found  that 
the  dim  and  dirty  appearance  which  stained  glass  assumes 
by  time  is  due,  especially  in  large  towns,  to  the  various 
products  of  smoke  being  first  condensed  on  the  glass  by 
fog  and  rain,  and  then  becoming  oxidised,  they  act  as  a 
cement  to  various  mineral  matters,  such  as  chalk,  gyp¬ 
sum,  oxide  of  iron,  & c.,  which  help  to  impoverish  the 
transparency  of  the  glass.  The  alkali  acts  upon  the 
organic  matter  and  dissolves  it,  while  the  muriatic  acid 
removes  the  minerals.  The  durability  of  glass  placed  in 
our  monuments  is  extraordinary,  when  wre  bear  in  mind 
the  curious  results  published  some  years  since  by  the 
eminent  chemist  Pelouze,  who  observed  that  when 
window,  bottle,  and  other  varieties  of  glass  were  reduced 
to  a  fine  powder,  and  mixed  with  water,  they  were  soon 
acted  on,  yielding  a  large  quantity  of  silicate  of  soda  to 
that  fluid,  amounting  in  several  cases  to  8  or  10  per  cent, 
in  cold  water,  and  even  to  36  per  cent,  when  the  finely- 
pulverised  glass  was  boiled  in  water  ;  and  that,  in  many 
cases,  it  was  a  definite  compound  which  was  dissolved 
from  the  glass — namely,  a  silicate  of  soda,  composed  of 
three  equivalents  of  silica  and  tivo  equivalents  of  soda. 
M.  Pelouze  explains  the  extraordinary  difference  in  the 
effect  which  water  produces  on  glass  when  in  large  masses 
or  plates,  as  compared  with  its  influence  on  the  same  sub¬ 
stance  when  reduced  into  afine  state  of  powder,  by  assuming 
that,  in  the  first  instance,  water  does  notactbecause  it  seldom 
remains  sufficiently  long  in  contact  with  the  glass  to  act 
upon  the  elements  -which  compose  it ;  while,  in  the  second 
case,  there  exist  numerous  points  of  contact  between  the 
fluid  and  the  solid  body,  thus  facilitating  the  action  of 
the  fluid  on  the  solid  material.  I  am  inclined  to  think 
that  the  peculiar  molecular  condition  the  surface  of  glass 
assumes,  when  manufactured  in  plates  or  otherwise,  must 
exercise  a  great  influence  on  the  property  which  glass  has 
to  resist  the  action  of  water.  If  it  wrere  not  so,  how  could 
be  explained  the  limited  action  which  watery  fluids,  such 
as  wane,  cause  upon  the  interior  surface  of  a  bottle,  though 
they  remain  in  contact  for  many  years  ?  I  can  conceive 
glass  assuming  a  peculiar  surface  by  the  pressure  of  the 
atmosphere,  thereby  producing  a  homogeneous  one  sus¬ 
ceptible  of  resisting  the  action  of  water.  A  similar 
‘instance  occurs  in  the  case  of  polished  steel,  or  of  the 
rolled  surface  of  wrought  iron,  or  the  skin  of  cast  iron, 
which  resist  the  chemical  action  of  either  air  or  acids  in  a 
far  greater  degree  than  does  the  interior  of  the  substances 
which  compose  these  metallic  bodies. 

"Whilst  dwelling  upon  old  materials,  you  will  allow  me 
to  give  you  an  outline  of  a  process  devised  by  M.  Stahl 
for  the  preservation  of  antediluvian  fossils.  We  are  aware 
how  interesting  it  is  to  preserve  relics  of  past  ages,  giving 
us  some  of  the  conditions  of  the  world  at  various  periods. 
Those  relics  are  exceedingly  fragile,  and  after  many  clumsy 
attempts  M.  Stahl  arrived  at  his  discovery.  If  the  fossil 
is  compact  and  comparatively  firm,  it  is  saturated  by  means 
of  a  brush  with  melted  spermaceti ;  but  if  is  friable,  it  is 
necessary  to  employ  a  melted  mass  composed  of  four  parts 
of  spermaceti  and  one  of  colophan3r  resin,  which  in  cooling 
gives  great  solidity  to  the  mass  of  the  fossil. 

I  would,  in  conclusion,  draw  the  special  attention  of  all 
artists  who  take  an  interest  in  the  decorative  art  to  the 
interesting  papers  published  recently  by  M.  Onfroy,  on  the 
one  hand,  and  M.  Wiel,  of  Paris,  on  the  other  ;  the  first 
being  in  the  Technologiste  of  last  year,  the  latter  in  the 
Annales  de  Chcmie  et  de  Physique ,  on  their  respective 
methods  for  covering  a  metal  with  another  more  valuable 
by  its  properties  or  precious  by  its  qualities.  These 
methods  have  a  special  reference  to  cast  iron  or  wrought 
iron.  In  Paris  these  processes,  which  may  be  regarded 
as  not  only  ornamental  but  useful,  have  been  applied  with 
great  success.  Thus,  for  example,  instead  of  the  dirty, 
pitchy  black  lamp-posts  which  ornament  our  English  towns, 
there  can  be  seen  in  Paris  elegant,  well-designed,  bronze- 
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like  posts,  which,  are  pleasing  to  the  eye.  The  same  can 
be  said  of  the  fountains  on  the  Boulevard  Sebastopol,  the 
Place  de  la  Concorde,  and  many  other  public  promenades 
in  Paris,  which  excite  the  admiration  of  foreigners  visiting 
that  city. 


ACADEMY  OE  SCIENCES. 

November  6,  1865. 

Iiie  Comptes  Rendus  of  the  Academy  is  again  about  half- 
filled  with  communications  on  cholera.  With  the  strictly 
medical  papers  we  have  nothing  to  do,  but  we  notice  the 
memoir  of  M.  Baudrimont  ( Experimental  Researches  on 
Epidemic  Cholera),  who  thus  sums  up  the  conclusions  he 
has  come  to  on  the  subject  : — In  cholera,  he  says,  the 
blood  is  profoundly  altered  ;  it  undergoes  a  loss  of  serum, 
represented  by  water,  albumen,  and  various  salts.  The 
other  elements  lose  the  property  of  forming  a  clot.  The 
albumen  becomes  transformed  into  a  sort  of  diastase, 
which  liquefies  starch  paste.  This  diastase  is  found  in 
the  stools.  I  he  mucoid  matter  is  pretty  much  what  it 
has  been  described  by  Auclral ;  but  to  his  description 
must  be  added  spherical  globules,  like  those  which  con¬ 
stitute  beer  yeast.  To  these  observations  we  may  add 
some  speculations  of  the  author.  He  asks  whether  the 
great  resemblance  between  the  dejections  and  the  pan¬ 
creatic  juice  may  not  indicate  an  excessive  secretion  of 
this  fluid,  and  that  it  is  by  Wirsung’s  duct  that  all 
these  fluids  and  the  matters  they  hold  in  solution  reach 
the  intestine  ?  And  the  change  in  the  albumen  and  its 
transformation  into  diastase,  may  not  this  be  the  result  of 
fermentation,  and,  if  so,  lead  to  new  therapeutic  and  pro¬ 
phylactic  measures  ?  Might  not  antiseptic  agents  prevent 
the  change  or  arrest  it  after  having  commenced  ?  Bicar¬ 
bonate  of  soda,  in  combination  with  ammonia,  the  author 
believes  to  be  the  best  remedy  for  cholera. 

MM.  Eriedel  and  Crafts  presented  a  memoir  “  On  a  Neiv 
Alcohol  in  which  a  Part  of  the  Carbon  is  Replaced  by 
Silicium.  Stannic  biethide,  Frankland  has  shown,  will 
exchange  one  or  more  molecules  of  ethyl  for  as  many 
atoms  of  iodine  or  chlorine.  Silicium  ethyl  behaves  very 
differently  from  the  organo-metallic  compounds,  and 
comports  itself  very  like  saturated  hydrocarbons.  When* 
a  current  of  chlorine  is  passed  into  cooled  silicium  ethvl 
the  liquid  at  first  becomes  yellow,  and  then  suddenly 
decolorises,  evolving  chlorhydric  acid.  No  chloride  of 
ethyl  is  set  free.  If  the  operation  is  stopped  in  a  short 
time,  and  the  products  submitted  to  fractional  distillation, 
and  then  the  part  boiling  below  1600  is  again  treated  with 
chlorine,  we  obtain  by  repeating  these  operations  several 
times  a  notable  quantity  of  chlorinated  products,  boiling 
principally  between  180°  and  220°.  The  authors  hoped 
to  _  easily  isolate  from  this  mixture  mono-chlorinated 
silicium  ethyl.  They  did,  in  fact,  after  a  great  number 
of  distillations,  obtain  a  small  quantity  of  liquid  boiling 
about  185°,  which  had  a  composition  answering  to  the 
formula  Si08H19Cl.  The  greater  part  of  the  product, 
howevei,  passed  between  i^o°  and  ijjj0,  and  was  a  mix- 
^  ®9.ual  equivalents  of  mono-  and  bichlorinated 
silicium  ethyl.  The  portions  distilling  at  a  still  higher 
temperature  approached  the  bichlorinated  compound. 
At  230°  it  was  necessary  to  stop  the  distillation,  as  the 
liquid  in  the  flask  began  to  decompose.  Finding  the 
difficulty  of  separating  the  chlorides  formed,  the  authors 
proceeded  to  transform  them  into  other  products  which 
could  be  more  easily  separated.  After  long  attempts  they 
succeeded  in  isolating  two  compounds  derived  from  mono- 
chlorinated  silicium  ethyl.  They  heated  portions  of  the 
product  boiling  between  1800  and  2000  in  sealed  tubes 
with  acetate  of  potash  and  alcohol.  Bichlorinated  silicium 
ethyl  was  attacked  first ;  and  if  the  temperature  did  not 
exceed  130”  or  140°  the  monochlorinated  compound  could 
be  separated  from  the  products  of  the  reaction.  For  this 
the  contents  of  the  tube  were  added  to  a  good  deal  of 


water ;  an  oily  liquid  separated,  which  was  washed  once 
or  twice  with  water  and  then  treated  with  concentrated 
sulphuric  acid.  Silicium  ethyl  and  the  chlorine  deriva¬ 
tives  are  insoluble  in  that  acid,  while  the  acid  which  might 
have  been  formed,  and  the  oxide  of  silicium  triethyl, 

£i(^H5)3  ‘ 

&i(C2H5)3 

arising  from  the  action  of  acetate  of  potash  upon  bichlo¬ 
rinated  silicum  ethyl  are  soluble.  The  insoluble  part  was 
separated  by  decantation  washed  and  distilled.  That  part 
distilling  between  i8oc  and  190°  was  heated  again  in  a 
tube  with  alcohol  and  acetate  of  potash,  this  time  to  180°, 
for  some  hours.  The  tube  now  contained  a  deposit  of 
chloride  of  potassium.  The  product  was  separated  as 
before  with  water,  treated  with  sulphuric  acid  to  get 
rid  of  unacted  on  chloride  ;  the  sulphuric  solution  care¬ 
fully  decanted  and  poured  into  enough  water  to  prevent  a 
great  rise  of  temperature.  A  liquid  separated  which 
boiled  from  208°  to  2140  ;  it  possessed  a  slight  etherial  and 
acetic  odour,  and  burnt  with  a  luminous  flame,  scattering 
white  fumes  of  silica.  It  was  monochlorinated  silicium 
ethyl  in  which  the  chlorine  was  replaced  by  the  mon¬ 
atomic  residue  oxacetyle,  or  rather  an  acetic  ether  in 
which  the  residue  SiG8H19  played  the  part  of  a  monatomic 
radical, — 


-S-i-0-gHig 


o 


•€-2H3D 

On  treating  this  product  at  120°  to  i30°with  a  solution 
of  potash  in  dilute  alcohol  it  was  transformed  into  a  liquid 
having  a  camphorous  odour,  insoluble  in  water,  and  boil¬ 
ing  at  about  1900.  The  composition  of  this  product 
answers  to  the  formula, — 

Si-G-^ 

H  j 


’  8^19  \  CS. 


It  is  the  hydrate  corresponding  to  the  acetate  employed. 
Sodium  dissolves  in  it,  disengaging  hydrogen,  and  giving 
rise  to  the  formation  of  a  gelatinous  matter  which  is 
decomposed  by  water,  so  reproducing  the  original  com¬ 
pound,  the  water  becoming  alkaline. 

All  these  facts,  the  authors  say,  reveal  a  striking  analogy 
between  silicium  ethyl  and  the  saturated  hydrocarbides 
of  the  series  GnH2n+2.  The  atom  of  silicium  in  the 
former  body  functions  exactly  like  an  atom  of  carbon,  and 
seems  to  be  retained  with  an  energy  comparable  to  that 
which  binds  the  atoms  of  carbon  themselves.  To  separate 
this  silicium,  as  also  to  break  the  fundamental  chain  of  the 
hydrocarbides,  nothing  less  than  energetic  oxidising  actions 
will  suffice.  It  is  then  pointed  out  that  the  number  of 
hydrogen  atoms  in  silicium  ethyl  is  the  same  as  there  would 
be  in  hydride  of  nonyl ;  that  is  to  say,  a  saturated  hydro¬ 
carbon  containing  the  same  number  of  tetratomic  atoms, 
SiG8H20=Si(-G-2H4)4,  -6-9H20  =  G(C2H5)6.  In  conclusion, 

the  authors  sav  that  the  numerical  resemblances  and  the 

%/ 

parallelism  of  reactions  of  silicium  ethyl  and  its  mono¬ 
chlorinated  derivative  with  those  of  the  hydrides  described 
by  Pelouze  and  Cahours  justify  them  in  designating  the 
new  alcohol  and  acetate  as  the  hydrate  and  acetate  of 
silico-nonyl. 

M.  E.  Kopp  presented  another  note  “  On  the  Theory  of 
the  Formation  of  Soda  by  Leblanc's  Process .**  It  is  in  reply 
to  M.  Scheurer  Kestner,  and  the  author  gives  several 
analyses  to  prove  that  the  relation  of  sulphide  of  calcium 
to  quick-lime,  in  soda-waste,  is  always  such  as  to  indicate 
the  combination  2CaS,CaO,  the  oxysulphide  of  calcium 
of  Dumas. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 

Physical  and  Mathematical  Section. 

October  12,  1865. 

Robert  Worthington,  F.R.A.S.,  Vice-President  of  the 

Section ,  in  the  Chair  * 

Mr.  Dancer,  F.R.A.S.,  exhibited  a  small  and  cheap,  but 
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very  effective,  induction  coil,  and  a  set  of  four  Geissler’ 
tubes,  in  which  the  stratification  of  the  electrical  light  wa 
very  distinctly  shown  when  a  small  battery  of  only  one 
pair  of  elements  was  employed  to  produce  the  primary 
current. 

Mr.  Brothers,  F.E.A.S.,  exhibited  a  beautiful  series  of 
enlarged  photographs  of  the  moon  from  negatives  taken 
during  the  progress  of  the  lunar  eclipse  on  the  night  of  the 
4th  ult. 

Mr.  Dancer  stated,  with  reference  to  the  eclipse,  that 
he  and  liis  son,  Mr.  James  Dancer,  had  noticed  some 
irregularities  on  the  border  of  the  earth’s  shadows,  which, 
as  they  maintained  their  forms  and  relative  positions  whilst 
the  shadow  passed  over  the  moon’s  disc,  could  not,  he 
thought,  be  due  to  differences  in  the  reflective  power  of 
different  portions  of  the  moon’s  surface. 

Mr.  Baxendell  suggested  that  these  irregularities  might 
be  owing  to  the  prevalence  of  extended  masses  of  clouds 
in  certain  portions  of  the  earth’s  atmosphere,  and  their 
absence  in  others. 


Microscopical  Section. 

October  16,  1865. 

A.  G.  Latiiam,  Esq.,  President  of  the  Section ,  in  the  Chair . 

This  being  the  first  meeting  of  the  Session,  the  President 
delivered  an  address  reviewing  the  past  proceedings  of  the 
Section,  and  referring  with  satisfaction  to  the  proposal  to 
extend  its  objects  to  subjects  of  Natural  History  generally. 

Mr.  Sidebotham  read  “  Notes  on  Atlantic  Soundings .” 
He  said  that  in  the  unsuccessful  attempt  made  to  raise  the 
Atlantic  cable  after  it  had  unfortunately  parted,  the  ropes 
and  grapnels  brought  up  from  the  bottom  small  portions  of 
ooze  or  mud,  some  of  which  was  scraped  off  and  preserved, 
as  stated  at  the  time  in  the  newspapers.  Believing  that  a 
careful  examination  of  this  deposit  might  prove  of  con¬ 
siderable  interest,  he  wrote  on  the  subject  to  Dr.  Fairbairn, 
who,  after  considerable  trouble,  obtained  for  him  a  fine 
sample,  mounted  specimens  of  which  he  now  presented 
for  the  cabinet,  and  to  each  member  of  the  Section.  In 
appearance  the  deposit  resembles  dirty  clay,  and  under 
the  microscope  reminds  one  much  of  the  chalk  from  Dover, 
indeed,  it  has  all  the  appearance  of  being  a  bed  of  chalk  in 
process  of  formation.  It  is  composed  entirely  of  organisms, 
chiefly  in  fragments.  In  the  short  examination  he  had 
made,  he  observed  several  forms  which  gave  promise  of 
interesting  results,  and  he  thought  it  would  be  desirable  to 
frame  a  complete  list  of  the  species  found,  which  would 
be  best  accomplished  by  two  or  three  members  taking 
temporary  possession  of  all  the  slides,  and  preparing  a 
report  on  their  united  observations.  The  sample  now 
distributed  was  obtained  at  Dr.  Fairbairn’s  request  by 
Mr.  Saward,  from  Mr.  Temple,  one  of  the  engineering 
staff,  who  states  that  it  was  got  in  grappling  for  the  cable, 
August  11,  1865,  lat.  510  25'  i5//N.,  long.  38°  59'  W. 
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Saint  Bartholomeio's  Hospital  Reports.  Edited  by  Dr. 
Edwards  and  Mr.  Callender.  Vol.  I.  London  : 
Longmans  and  Co.  1865. 

Clinical  Lectures  and  Reports.  By  the  Medical  and  Sur¬ 
gical  Staff  of  the  London  Hospital.  Yol.  II.  London: 
Churchill  and  Sons.  1865. 

We  have  already  given  an  account  of  some  of  the  cases  of 
poisoning  by  nitrobenzole  which  have  occurred — and  they 
have  been  very  few — so  that  it  will  be  unnecessary  here 
to  do  more  than  refer  to  some  of  the  chief  peculiarities  of 
the  action  of  this  poison.  For  a  long  time  after  it  became 
an  article  of  commerce,  nitrobenzole  was  not  known  to  be 
poisonous.  Some  of  it  was  exhibited  as  a  new  product  in 
the  Perfumery  Department  of  the  Exhibition  of  1851,  and 
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the  Jury  of  that  section,  reporting  thereon,  said  that  it  was 
“probably  capable  of  application  in  confectionery  and 
cookery,  as  its  flavour  resembles  that  of  bitter  almonds, 
without  containing  any  prussic  acid.’’  It  was  first  shown 
to  be  a  poison  in  1856,  but  before  that  time  the  stupefying- 
effects  of  its  fumes  had  been  noticed  by  workmen  employed 
in  its  manufacture. 

The  first  case  of  poisoning  in  the  human  subject  occurred 
in  i860,  and  was  investigated  by  the  author  of  the  paper 
we  notice.  A  workman  spilt  some  of  the  liquid  upon  the 
front  of  his  clothes,  and  thus  went  about  breathing  an 
atmosphere  charged  with  the  vapour.  In  the  course  of 
four  or  five  hours  the  man  began  to  feel  ill,  and  in  nine 
hours  he  died.  In  all  the  other  cases  recorded  (only  five) 
some  of  the  liquid  has  been  swallowed,  but  in  none,  pro¬ 
bably,  more  than  a  few  drops.  All  the  cases,  with  one 
exception,  have  proved  fatal. 

With  regard  to  the  symptoms,  we  need  only  say  that 
they  are  those  of  a  powerful  narcotic  poison.  The  patient, 
in  general,  at  first  becomes  drowsy,  some  convulsions  after¬ 
wards  occur,  profound  coma  gradually  comes  on,  and  the 
sufferer  dies. 

An  investigation  of  the  effects  of  the  poison  on  animals 
led  to  some  interesting  observations.  The  most  curious 
and,  indeed,  startling  of  these  is  the  circumstance  that 
when  but  a  small  dose  of  the  poison  is  administered, 
the  effects  are  not  developed  until  the  lapse  of  a  con¬ 
siderable  time, — in  some  cases  three  or  four  days.  Some 
discomfort  which  the  animal  seems  to  feel  at  first 
passes  off,  and  it  remains  to  all  appearance  perfectly  well 
until  seized  with  a  kind  of  epileptic  attack.  Paralysis  of 
the  hinder  extremities  succeeds,  which  is  followed  by 
severer  symptoms,  and  the  animal  dies,  it  may  be  as  long 
as  nine  days  after  having  swallowed  the  poison. 

When  death  is  rapid,  the  smell  of  nitrobenzole  is  per¬ 
ceptible  in  every  tissue  of  the  animal’s  body;  but  in 
lingering  cases  no  vestige  of  the  smell  remains.  It  has 
been  found,  in  fact,  that  the  nitrobenzole  becomes  changed 
into  aniline  in  the  living  body — a  most  important  fact,  as 
Dr.  Letheby  remarks,  to  the  toxicologist,  the  chemist,  and 
the  physiologist. 

The  effects  of  aniline  are  closely  analogous  to  those  of 
nitrobenzole ;  but  the  symptoms  do  not  seem  to  be 
delayed,  as  in  the  case  of  the  latter  poison.  On  this 
point,  however,  we  cannot  speak  with  certainty,  for  Dr. 
Letheby  appears  to  have  administered  aniline  in  rather 
large  doses. 

It  is  a  remarkable  and,  so  far  as  our  memory  serves  us, 
an  unique  circumstance,  that  while  aniline  itself  is  an 
energetic  poison,  its  salts  are  quite  innoxious.  The  sulphate 
has  been  administered  in  large  doses — in  one  case  at  the 
London  Hospital  nearly  an  ounce  was  given  to  a  patient 
in  the  course  of  a  few  days — and  the  only  effect  observed 
was  a  colouration  of  the  skin,  gums,  and  nails,  which  all 
became  more  or  less  purple. 

We  have  seen  before  that  nitrobenzole  is  converted  in 
the  body  into  aniline,  and  the  effects  of  aniline  just 
described  appear  to  show  that  aniline  is  also  converted 
into  some  of  its  coloured  derivatives. 

“  The  chemist  perceives  that  the  nitrobenzole  has  been 
changed,  by  a  process  of  reduction,  into  aniline,  that  it 
has  lost  its  four  proportions  of  oxygen,  and  has  gained  two 
of  hydrogen,  passing  from  C12H5N04  to  Cl2H7N,  and  he  also 
perceives  in  the  leaden  hue  of  the  face  and  the  mauve  tint 
of  the  lips  and  nails  that  a  subsequent  oxidation  of  the 
aniline  has  been  effected.  The  physiologist  recognises  the 
fact  that  these  changes  have  occurred  in  different  parts  of 
the  body,  that  the  process  of  reduction  has  taken  place  in 
the  interior  of  the  system,  and  that  the  subsequent  oxida¬ 
tion  has  been  merely  a  surface  effect.’’  However  this  may 
be,  these  curious  facts  seem  to  throw  some  light  on  the 
processes  going  on  in  our  bodies,  and  suggests  investiga¬ 
tions  from  which  further  information  may  be  obtained. 
The  mauve  colouration  speedily  disappears  from  the  sur- 


240 


Notices  of  Books — Notices  of  Patents. 


/Chemical  News, 
I  Fov.  17,  1865. 


face  of  the  body  :  in  what  form  is  the  aniline  compound 
eliminated  ? 

We  have  already  given  Dr.  Letheby’s  process  for  the 
detection  of  aniline  and  nitrobenzol  in  organic  matters, 
and  need  now  describe  it  very  briefly. 

The  matters  to  be  examined  are  bruised  in  a  mortar  with 
a  little  water,  slightly  acidulated  with  sulphuric  acid,  and 
then  submitted  to  distillation.  Unchanged  nitrobenzol 
passes  over,  and  may  be  recognised  by  its  smell.  The 
residue  in  the  retort  is  treated  with  strong  alcohol  to 
extract  sulphate  of  aniline.  The  alcoholic  solution  is 
treated  with  slight  excess  of  subacetate  of  lead  to  remove 
organic  matters,  and  excess  of  lead  is  get  rid  of  by  treat¬ 
ing  the  filtered  solution  with  sulphate  of  soda.  The 
filtered  solution  from  sulphate  of  lead  is  now  made 
alkaline  with  caustic  potash,  and  distilled  to  dryness  in  an 
oil  bath.  Aniline  is  found  in  the  distillate,  and  may  be 
recognised  by  the  nascent  oxygen  taste  described  in  a 
previous  number  of  the  Chemical  News  (vol.  v.,  p.  71). 

We  now  take  our  leave  of  the  two  volumes  we  notice, 
which,  embodying  the  experience  gained  at  two  of  our 
largest  London  hospitals,  have  strong  claims  to  the  atten¬ 
tion  of  the  medical  profession. 


Contributions  to  Blow-pipe  Analysis.  By  E.  Chapman, 
Pli.D.,  Professor  of  Mineralogy  and  Geology  in  Uni¬ 
versity  College,  Toronto.  Toronto  :  Lovell  and  Gibson. 
1865. 

This  is,  for  the  most  part,  a  collection  of  articles  com¬ 
municated  to  the  chemical  journals  during  several  years 
past,  and  now  published  as  the  avant-courier  to  a  complete 
guide  to  blow-pipe  analysis  and  blow-pipe  assaying,  which 
the  author  has  in  preparation  and  nearly  ready.  Two 
processes  from  the  collection  we  notice  will  be  found  in 
another  part  of  this  number.  We  shall  wait  with  some 
impatience  for  the  author’s  larger  work,  which  we  expect 
to  contain  much  new,  original,  and  valuable  matter. 


Poggendorff' s  Annalender  Physikund  Chemie.  No.  8.  1865. 

Annales  de  Chemie  et  de  Physique.  September,  1865. 

We  notice  these  two  journals  together  on  this  occasion 
because  they  contain  announcements  of  the  same  discovery 
made  by  different  experimenters.  Poggendorff' s  Annalen , 
which  reached  us  first,  contains  a  paper  by  A.  Mitscher- 
lich  “  On  the  Application  of  the  Spectroscope  to  the  Detec¬ 
tion  of  Chlorine ,  Bromine ,  and  Iodine  in  the  Minutest 
Quantities." 

The  French  journal  contains  an  article,  by  M.  E, 
Diacon,  entitled  “  Researches  on  the  Influence  of  the  Electro¬ 
negative  Elements  on  the  Spectra  of  Metals,"  in  which  the 
same  application  is  pointed  out.  We  shall  give  an 
account  of  both  these  papers  in  an  early  number,  and 
only  mention  now  a  “preliminary  announcement”  by 
Mitscherlich,  at  the  end  of  his  paper,  that  his  spectrum 
experiments  have  led  him  to  the  conclusion  that  almost 
all  the  metalloids  are  compound  bodies. 

Only  one  other  chemical  paper  appears  in  Poggendorff. 
It  is  by  Carl  Ritter  von  Hauer,  “  On  a  Series  of  Com¬ 
pounds  of  Sulphates  in  Fixed  Equivalent  Proportions,"  The 
author  has  formed  a  series  of  salts  having  the  general 
formula  CuO.S03  +  2(R0.S03)  +  2iaq.  The  sulphates 
which  lend  themselves  to  this  combination  with  sulphate 
of  copper  are  those  of  cobalt,  nickel,  magnesia,  zinc,  and 
iron.  The  nickel  and  cobalt  salts  are  perfectly  isomor- 
phous.  The  crystals  of  all  the  compounds  have  a  great 
resemblance  in  form  to  that  of  sulphate  of  copper  without 
being  strictly  isomorphous. 

In  the  Annales  de  Chemie  et  de  Physique  will  be  found 
two  important  electrical  papers  by  M.  Gaugain,  “  On  the 
Development  of  Electricity  which  Results  from  the  Friction 
of  Metals  and  Insulating  Bodies and  “  On  the  Single  Origin 
of  Electromotive  Forces."  The  author  believes  that  elec¬ 


tricity  in  all  cases  results  from  the  contact  of  two  mole¬ 
cules  of  different  natures.  “The  electricity  developed  in 
thermo-electric  and  hydro-electric  couples,  as  well  as  that 
produced  by  friction,  results  from  a  molecular  force,  which 
is  manifested  whenever  two  molecules  of  different  natures 
are  placed  in  contact.  This  force  is,  without  doubt,  affinity ; 
but  it  must  be  remarked,  however,  that  if,  in  certain  cases, 
it  produces  at  the  same  time  electricity  and  chemical  com¬ 
bination,  it  produces  in  other  cases  electricity  alone.” 

There  is  another  important  paper  by  M.  Leroux,  “  On 
the  Laics  of  the  Disengagement  of  Heat  by  the  Passage  of  the 
Electric  Current  in  Metallic  Conductors  and  Voltameters ," 
which  gives  a  simple  method  of  determining  the  heat  dis¬ 
engaged  in  electro-chemical  decompositions. 

Two  papers,  or  rather  abstracts  of  memoirs,  by  M.  Du- 
four  are  given  : — 1.  “  On  the  Ebullition  of  Water,  and  on  a 
Probable  Cause  of  Boiler  Explosions  "  2.  “  On  some  Facts 
relating  to  the  Ebullition  of  Water."  We  shall  give  the 
author’s  explanation  of  the  cause  of  boiler  explosions  in  a 
miscellaneous  paragraph. 

M.  Marguerette’s  memoir  “  On  Acieration,"  or  steelifi- 
cation,  to  use  the  clumsy  English  equivalent,  and  M. 
Semenoff’s  paper  “  On  the  Law  of  Volumes  in  Double 
Decomposition,"  both  of  which  we  have  already  noticed, 
complete  an  unusually  valuable  number  of  the  Annales. 


Annalen  der  Chemie  und  Fharmacie.  October,  1865. 

This  journal,  among  several  papers  which  we  have  already 
noticed  in  other  periodicals,  contains  several  short  papers 
of  great  interest.  We  publish  to-day  in  another  place  a 
striking  “  Lecture  Experiment ,”  by  Kraut.  Besides  this 
we  have  a  short  paper  “  On  the  Conversion  of  Benzol  into 
Hexyl,"  by  Carius  ;  another  “  On  the  Decompo sibil it y  of 
Hydrochloric  Acid  by  Copper,”  by  Weltzien  ;  a  description 
of  “  An  Apparatus  for  the  Production  of  Phosphoric  Anhy¬ 
dride,"  by  Graf  Grabowski ;  and  a  preliminary  notice  of 
“  Methcxysalylie  Acid,"  by  Carl  Graebe. 
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GRANTS  OE  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

1766.  J.  Dale  and  R.  S.  Dale,  B.A.,  Manchester,  “Im¬ 
provements  in  the  production  of  pigments  suitable  for 
printing  upon  paper  and  woven  fabrics. —  Petition  re¬ 
corded  July  4,  1865. 

2465.  A.  V.  Newton,  Chancery  Lane,  “An  improved 
mode  of  decarbonising  retorts.”  A  communication  from 
G.  W.  Edge,  Jersey,  New  Jersey,  U.S.A. — Sept.  26,  1865. 

2564.  J.  Holliday,  Huddersfield,  “  Improvements  in 
preparing  violet,  blue,  and  red  colouring  matters.” — 
October  6,  1865. 

2720.  A.  Bankart,  Braughing,  Hertfordshire,  “  An  im¬ 
proved  apparatus  for  calcining  copper  ore,  and  for  treating 
the  products  of  copper  ore  when  being  calcined.” 

2721.  W.  II.  Kitchen,  Newcastle-on-Tyne,  “Anew  or 
improved  apparatus  for  producing  artificial  respiration.” 
— October  21,  1865. 

2754.  W.  E.  Newton,  Chancery  Lane,  “Improvements 
in  the  preparation  cf  photographic  papers.”  A  communi¬ 
cation  from  L.  de  Montgolfier,  Rue  St.  Sebastien,  Paris. 
— October  25,  1865. 

2791.  R.  I).  Dwyer,  Liverpool,  “An  improved  coating 
for  covering  the  bottoms  of  iron  and  steel  ships  and  other 
navigable  vessels  and  marine  works,  to  prevent  oxidation 
and  the  adhesion  of  animal  and  vegetable  matter  thereto.” 

2793.  E.  Meldrum,  Bathgate,  county  of  Linlithgow, 
“  Improvements  in  the  distillation  of  coal  and  shale,  and 
in  the  apparatus  employed  therein.” — October  30,  1865. 
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2801.  G.  Robinson,  M.D.,  Welbeck  Street,  Cavendish 
Square,  “  Improvements  in  the  manufacture  of  caustic 
soda.” 

2803.  R.  Cassels,  Glasgow,  N.B.,  and  T.  Morton, 
Motherwell  Iron  Works,  Lanarkshire,  N.B.,  “  Improve¬ 
ments  in  furnaces.” — October  31,  1865. 

Invention  Protected  by  the  Deposit  op  a  Complete 

Specification. 

2872.  G.  A.  Jasper,  Mid.,  Mass.,  U.S.A.,  “Having 
reference  to  the  cleansing  or  bleaching  of  sugar,  which 
invention  may  also  be  applicable  to  other  purposes  of  like 
character.” — Recorded  November  7,  1865. 

Notices  to  Proceed. 

1700.  M.  Ashby,  Staines,  Middlesex,  “An  improved 
brewers’  and  distillers’  refrigerator,  or  apparatus  for  cool¬ 
ing  liquids,  condensing  steam  or  other  vapours.” — Petition 
recorded,  June  26,  1865. 

1716.  H.  G.  Pairburn,  St.  Luke’s,  Middlesex,  “An 
improved  mode  of  combining  and  forming  small  coal  or 
coal  dust  into  lumps,  blocks,  or  otherwise,  to  be  employed 
for  the  purposes  of  fuel.” — June  28,  1865. 

1737.  W.  Schofield,  Heywood,  Lancashire,  “Improve¬ 
ments  in  the  manufacture  of  gas  retorts  and  other  articles 
made  of  fire-clay,  and  in  furnaces  for  burning  the  same, 
and  for  other  purposes.” — June  30,  1865. 

1770.  R.  A.  Brooman,  Pleet  Street,  “  A  new  or  improved 
method  of  dissolving  pitch.”  A  communication  from  F. 
C.  Armelin,  Paris.  — July  4,  1865. 

1795.  A.  F.  Morelle,  Boulevart  Sebastopol,  Paris,  “  An 
improved  portable  pocket  gas  generator,  or  gazogene.” — 
July  7,  1865. 

2296.  J.  Dawson,  Greenock,  N.B.,  “Improvements  in 
supplying  charcoal  to  sugar  decolorising  vessels,  and  in  appa¬ 
ratus  therefor.” — Sept.  7,  1865. 

2585.  H.  A.  Bonneville,  Rue  du  Mont  Thabor,  Paris, 
“  Improvements  in  apparatus  for  preparing  skins  for  tan¬ 
ning,  and  for  currying  or  dressing  the  same.”  A  commu¬ 
nication  from  P.  Dumas,  Roaune,  France. — Oct.  7,  1865. 

2643.  W.  H.  G.  Jones,  Crosby-square,  London,  “Im¬ 
provements  in  machinery  employed  for  crushing,  amalga¬ 
mating,  and  w'ashing  gold  quartz  and  other  minerals,  or 
matters  containing  gold  or  other  metal.”  A  communica¬ 
tion  from  J.  Hart,  Melbourne,  Victoria.  — Oct.  13,  1865. 


CORBESPOEDENCE. 


Utilisation  of  Chlorine  Residues  and  Soda  Waste. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  reference  to  the  notice  which  appeared  in 
No.  306,  and  a  letter  from  M.  Kopp  in  No.  309  of  the 
Chemical  News  on  the  “Utilisation  of  Soda  Waste,” 
allow  me  to  say  a  few  words. 

You  will  receive  by  same  post  specifications  describing 
the  processes  patented  by  Mr.  Townsend  and  me  ;  and  as 
you  have  indicated  your  intention  of  again  bringing  the 
subject  under  review,  your  kind  perusal  will  be  esteemed. 

I  have  much  pleasure  in  corroborating  some  of  M. 
Kopp’s  remarks  on  this  subject.  When  he  says  that  all  the 
processes  hitherto  employed  extend  only  to  the  partial 
utilisation  of  the  residues,  I  perfectly  agree  with  him, 
and  I  can  bear  testimony  to  the  fact  which  he  puts  on 
record  of  sulphuretted  hydrogen  affecting  the  eyes  of  work¬ 
men  exposed  to  its  influence.  I  have  seen  men  rendered 
quite  blind,  and  have  to  be  led  home.  They  always 
recovered,  however,  in  a  day  or  two,  and  were  never  so 
subject  to  a  second  attack  when  they  resumed  the  same 
work. 

I  am  rather  surprised,  however,  that  M.  Kopp  should 
give  Mr.  Townsend  and  me  credit  for  processes  which  are 
not  described  in  the  specification. 

The  first  proposition  he  admits  to  be  practicable,  and  he 
has  described  it  correctly.  The  second  proposition  he 


Correspondence ,  241 


says  is  impracticable  ;  but  we  never  proposed  the  piocess 
which  he  describes,  as  you  will  see  from  the  specification. 
The  third  proposition  he  also  condemns  ;  but  he  has  mis¬ 
quoted  it  still  more  erroneously. 

The  processes  which  he  proposes  to  adopt  are  precisely 
those  described  by  Mr.  Townsend  and  myself.  He,  ho\Vs 
ever*  makes  an  important  addition — viz.,  that  of  utilising 
the  sulphuretted  hydrogen  evolved.  There  is,  however,  a 
little  stumbling-block  which  will  puzzle  chemists  to 
remove,  and  that  is  the  peculiar  property  of  MnS  to 
become  converted  into  MnOSOs  on  ignition.  Had  not 
this  difficulty  intervened,  the  process  would  have  been  a 
grand  success,  as  the  sulphur  would  be  effectually  re¬ 
covered,  and  the  residue,  as  sesquioxide  of  manganese, 
could  be  used  over  again  for  the  manufacture  of  chlorine. 
It  looks  beautiful  until  this  difficulty  is  discovered. 
The  precipitate  burns  well,  sulphurous  acid  comes  off 
strongly,  and  the  residue  appears  exhausted  ;  but  examine 
it,  and  behold  it  contains  a  large  proportion  of  sulphur 
still  in  the  form  of  sulphate  of  manganese. 

That  portion  of  the  precipitate  which  consists  of  free 
sulphur  and  sulphide  of  iron  is  completely  exhausted  of 
sulphur  on  ignition,  and  also  a  small  proportion  of  the 
sulphide  of  manganese  ;  but  the  greater  part  of  the  latter 
substance  acts  as  described,  and  it  is  well  known  that 
sulphate  of  manganese  will  bear  a  red  heat  without  under¬ 
going  decomposition.  Not  so,  however,  sulphate  of  iron. 

It  is  quite  possible,  however,  that  manufacturers  may 
adopt  the  process  even  with  this  drawback,  as  both  the 
substances  used  have  no  commercial  value,  and  it  is 
necessary  to  have  them  removed  on  sanitary  grounds. 

I,  however,  attach  more  importance  to  the  processes  for 
utilising  the  alkali  waste  as  hyposulphites.  When  treated 
by  the  commercial  rule  of  £  s.  d.,  and  the  products 
reckoned  at  only  one-half  the  present  market  value,  sul¬ 
phur  is  left  far  behind  in  the  comparison.  But  then  it 
may  be  objected  that  the  large  quantity  of  hyposulphites 
produceable  would  be  in  excess  of  the  demand.  This  may 
be  so  at  present ;  but  reduce  the  price  to  one-half,  and 
perhaps  the  demand  would  be  very  different.  The  pecu¬ 
liar  properties  possessed  by  hyposulphite  salts  will  un¬ 
doubtedly  adapt  them  for  new  and  unheard-of  uses  were 
the  price  low  enough. 

One  of  the  specifications  sent  describes  a  process  for 
using  hyposulphite  of  alumina  as  a  mordant  for  Turkey 
red  dyeing.  On  getting  the  process  tried  some  splendid 
results  were  obtained  ;  other  trials  were  again  considered 
failures,  but  in  the  hands  of  a  real  practical  Turkey  red 
dyer  with  scientific  knowledge  there  is  no  doubt  about 
the  ultimate  success  of  it.  The  secret  jealousy  with  which 
Turkey  red  processes  are  conducted  makes  it  difficult  for 
a  mere  chemist  to  obtain  access  to  all  the  technical  details. 
Should  hyposulphite  of  alumina  come  to  be  used  as  indi¬ 
cated,  the  fountain-head  of  supply  would  be  alkali  waste, 
and  obviously  a  larger  quantity  of  hyposulphites  would  be 
required  than  at  present.  But  I  do  not  infer  from  this 
that,  considerable  as  the  increased  consumption  would  be, 
it  would  absorb  all  the  alkali  waste  produced.  I  merely 
quote  it  as  one  among  a  host  of  the  numerous  uses  to  which 
hyposulphites  will  yet  be  put.  Several  are  now'on  their 
trial  privately,  and  the  results  may  or  may  not  be  successful. 

I  am,  & c.  Jas.  Walker. 

275,  St.  George’s  Road,  Glasgow,  November  7. 

Professor  Church’s  Neio  Cornish  Minerals. 

To  the  Editor  of  the  Chemical  News. 

Sir, — With  reference  to  the  report  of  the  proceedings  of 
the  Chemical  Society’s  meeting  of  November  2,  which 
appeared  in  your  journal  last  week  (p.  223),  I  beg  leave  to 
request  that  you  will  grant  me  space  for  the  insertion  of  a 
few  additional  particulars  relating  to  theinterestingminerals 
described  by  Professor  Church. 

It  appears  that  I  was  in  error  when  stating  that  the 
crystalline  form  of  the  new  cerium  mineral,  Churchite,  had 
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been  determined  by  Professor  W.  H.  Miller,  of  Cambridge. 
The  truth  is,  that  the  mineral  in  question  was  submitted 
to  this  eminent  authority,  but  Professor  Miller  was  unable 
to  separate  a  crystal  from  the  aggregated  masses  in  a  con¬ 
dition  fit  for  accurate  measurement.  Professor  Church’s 
own  observations  had  led  him  to  conclude  that  the  crys¬ 
talline  form  of  the  mineral  was  oblique,  but  his  observa¬ 
tions  having  been  made  with  the  inferior  instrument, 
the  microscopic  goniometer,  may  almost  be  said  to  require 
confirmation- -a  duty  which  Professor  Maskelyne,  at  the 
meeting,  volunteered  to  undertake. 

The  hydrated  phosphate  of  calcium  and  aluminium, 
although  containing  the  same  amount  (12  per  cent.)  of 
water,  is  believed  by  Mr.  Church  to  differ  from  the  mineral 
described  by  M.  Damour  as  occurring  in  the  diamond 
sands  of  Bahia. 

Lastly,  with  respect  to  the  double  arseniate  of  copper 
and  lead,  it  should  have  been  described,  not  as  a  variety  of 
olivenite,  but  as  a  distinct  species  belonging  to  the  oliven- 
ite  group.  I  am,  &c.  The  Reporter. 

November  13. 


The  Past  and  Present  History  of  Alum. 

To  the  Editor  of  the  Chemical  Neavs. 

Sir, — In  your  last  issue  I  find  mention  of  my  “  Dictionary 
of  Chemistry  ”  by  Mr.  J.  Carter  Bell,  P.C.S.,  relative  to 
the  article  “  Alum.”  Mr.  Bell  remarks  : — “  This  is  a  most 
unfair  description  of  such  important  alum  works  as  Mr. 
Spence’s  are,  and  I  am  surprised  to  find  such  a  statement 
in  such  a  compendious  dictionary  as  Dr.  Muspratt’s  pro¬ 
fesses  to  be.”  Your  correspondent,  Mr.  Bell,  applies  the 
word  professes  to  a  book  that  all  the  first  savans  of  the 
Avorld  have  eulogised,  and  which  Baron  Dumas,  of  Paris, 
calls  “the  great  chemical  wrorlc  of  the  age.”  As  it 
is  the  first  and  only  time  the  information  in  the  Dictionary 
has  been  called  into  question,  I  feel  bound  to  notice  Mr. 
Bell’s  statement,  and  I  beg  lea\re  to  say  that  at  the  time 
each  monograph  appeared,  it  contained  “  a  complete  ex¬ 
position  of  the  state  of  the  chemical  manufactures,  with 
the  latest  and  most  improved  processes”  ( vide  Preface). 
Your  readers  must  bear  in  mind  “Alum”  was  Avritten 
nearly  fourteen  years  since  ! 

Is  it  likely,  Sir,  that  “Alum”  should  be  the  only 
incomplete  article  in  the  book?  Why  Mr.  Bell  has 
thought  fit  now,  at  this  late  date,  to  find  fault  Avith  it  is 
best  knoAvn  to  himself.  If  I  should  re-write  “  Alum  ”  for 
a  “  next  edition  of  the  Dictionary,  a  better  description  Avill 
be  given,”  if  requisite.  I  am,  &c. 

Sheridan  Muspratt,  M.D.,  Prof,  of  Chemistry. 

College  of  Chemistry,  November  13. 


Heady  Mode  of  Amalgamating  Zinc  Plates. 

To  the  Editor  of  the  Chemical  Neats. 

Sir,— I  venture  to  send  you  a  method  of  almost  instan¬ 
taneously  amalgamating  corroded  zinc  battery  plates, 
Avhich  occurred  to  me  recently,  after  some  twenty  years’ 
trial  of  different  plans  ;  perhaps  economy  of  time  in  even 
humble  matters  of  detail  may  be  worth  record  where  the 
process  is  of  repeated  occurrence. 

The  following  treatment  in  the  case  of  thickly  oxidised 
plates  will  yield  in  speed  and  effectiveness  to  feiv :  —Place 
in  a  flat  dish  two  ounces  of  common  hydrochloric  acid, 
one  drachm  of  a  saturated  solution  of  bichloride  of 
mercury  (corrosive  sublimate),  and  half  an  ounce  of  the 
latter  metal ;  lay  the  zinc,  without  previous  scouring,  in 
the  liquid  mixture,  and  gently  smear  the  mercury  over 
surface  of  the  plate  writh  a  toothbrush  ;  the  mercury  will 
readily  and  thoroughly  adhere  to  each  portion  of  the  sur¬ 
face  as  the  oxide  is  rapidly  dissolved  by  the  HC1. 

As  a  means  of  .comparing  speed,  in  seventy  seconds  I 
completely  coated  inside  and  out  a  cylindrical  plate  of 
forty  square  inch  surface,  whose  interior  was  rather  in- 
aecessible  and  very  corroded. 


A  set  of  six  cylindrical  cells  of  Groves’  battery  were 
thus,  with  the  same  materials,  amalgamated,  equipped, 
and  primed  for  action  in  a  quarter  of  an  hour. 

No  friction  is  needed  ;  the  plates  should  be  well  drained 
from  excess  of  mercury,  lest  they  become  brittle,  though 
this  danger  is  lessened  by  the  rapidity  of  the  process.  The 
rationale  of  my  preference  for  HC1  and  HgCl2  is  sufficiently 
obvious.  I  am,  &c.  B.  W.  Gibsone,  E.C.S. 

November  7. 


MISCELLANEOUS. 


Tlie  Uoj  al  Society. — The  following  are  the  officers 
selected  for  the  ensuing  year  : — President. — Major- Gen.  Ed. 
Sabine,  R.A.,  D.C.L.,  LL.D.  Treasurer.-— William  Allen 
Miller,  M.D.,  LL.D.  Secretaries. — William  Sharpey,M.D., 
LL.D.,  George  Gabriel  Stokes,  Esq.,  M.A.,  D.C.L. 
Foreign  Secretary. — Professor  William  Hallows  Miller, 
M.A.  Other  Members  of  the  Council. — John  Frederic 
Bateman,  Esq.,  Lionel  Smith  Beale,  Esq.,  M.B.,  William 
Boivman,  Esq.,  Commander  F.  J.  Owen  Evans,  R.N., 
Edward  Frankland,  Esq.,  Ph.D.,  Francis  Galton,  Esq., 
John  Peter  Gassiott,  Esq.,  John  Edward  Gray,  Esq., 
Ph.D.  ;  Thomas  Archer  Hirst,  Esq.,  Ph.D.,  Sir  Henry 
Holland,  Bart.,  M.D.,  D.C.L.,  William  Odling,  Esq., 
M.B.,  Sir  John  Rennie,  Knt.,  Professor  Warington  W. 
Smyth,  William  Spottiswoode,  Esq.,  M.A.,  Paul  E. 
Count  de  Strzlecki,  C.B.,  D.C.L.,  Vice-Chancellor  Sir 
W.  P.  Wood,  D.C.L. 

ISeactioji  of  MetaHic  Tlialliuui  on  a  Few 
Solutions  of  Petals. — Thallium  immersed  in  solutions 
of  sulphate,  nitrate,  and  acetate  of  copper,  deposited  in 
flakes  (similar  to  iron)  metallic  copper  ;  thallium  in 
AgONOs  deposited  silver  ;  thallium  in  AuOS03  deposited 
gold ;  thallium  in  HgOS03  (sulphate  of  the  red  oxide) 
deposited  mercury;  thallium  in  PbOA  deposited  lead. 
The  gold  appeared  in  flakes,  partly  floating  and  partly  at 
bottom  ;  mercury  in  small  globules  ;  lead  as  a  crystallised 
mass  on  top  of  the  thallium — very  similar  to  thallium  on 
zinc.  When  thallium  is  put  into  a  solution  of  the  nitrate 
of  cobalt,  the  metal  is  covered  Avith  a  blue  coating,  Avhich 
from  it  becoming  green  on  exposure  to  the  air,  appears  to 
be  similar  to  that  basic  salts  of  cobalt  precipitate  which  is 
thrown  doivn  by  KO. —  Walter  C.  Reid. 

Clay  and  CfSycerine  fur  HTo«lelling\ — We  read 

in  Cosmos  that  a  mixture  of  clay  and  glycerine,  Avhich 
keeps  its  plasticity  for  any  length  of  time  at  all  tempera¬ 
tures,  has  been  found  very  useful  by  modellers.  The  clay 
must  be  well  dried  before  it  is  mixed  Avith  the  glycerine. 
It  is  said  that  the  mixture  can  be  used  in  place  of  wax  for 
the  most  delicate  work. 


ANSWERS  TO  CORRESPONDENTS. 


All  Editorial  Communications  are  to  be  addressed  to  tlie  Editor, 
and  Advertisements  and  Business  Communications  to  the  Publisher,  at 
the  Office,  r,  AVine  Office  Court,  Fleet  Street,  London,  E.C.  JPiivate 
letters  for  the  Editor  must  be  so  marked. 


***  In  publishing-  letters  from  our  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  w  ill  frequently  oblige  us  to  publish  opinions  with  which  we 
do  not  agree. 


Dr.  Muspratt. — Received,  with  enclosures. 

Jeremias. — AVe  must  decline  our  correspondent’s  last  communication. 
Mr.  Jf  alker.  —The  patents  have  come  to  hand. 

Ninety-nine. — Both  errors  are  so  obvious  as  to  correct  themselves. 
As  regards  the  second  pointed  out,  it  must  have  occurred  to  every 
reader  but  our  acute  correspondent  that  the  decimal  point  was  in  the 
wrong  place,  and  that  it  should  have  been  ’56. 

Books  Received, — “Pereira’s  Manual  of  Materia  Medica,”  edited  by 
Dr*  Farre. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Application  of  Spectrum  Analysis  to  the  Detec¬ 
tion  of  Chlorine ,  Bromine ,  and  Iodine ,  by  Alexander 
Mitscherlich*. 

The  difficulty  of  recognising  small  amounts  of  chlorine, 
bromine,  and  iodine  in  a  mixture  of  haloid  salts  is  well 
known ;  and  it  is  found  impossible  to  detect  mere  traces 
of  these  bodies  in  such  mixtures  by  any  hitherto 
known  method.  I  have,  however,  discovered  a  means  of 
recognising  the  smallest  amounts  of  these  substances  by 
the  use  of  spectrum  apparatus. 

The  haloid  salts  of  copper  are  the  most  difficult  to  de¬ 
compose  by  heat,  and  they  are  therefore  to  be  preferred 
for  spectrum  investigations,  which  are  best  made  in  the 
following  way : — The  substance  to  be  examined,  well 
dried,  is  intimately  mixed  with  half  its  weight  of  sul¬ 
phate  of  ammonia  and  one-tenth  its  weight  of  oxide  of 
copper.  This  mixture  is  placed  in  a  globular  enlarge¬ 
ment  of  a  combustion-tube,  one  end  of  which  is  connected 
with  a  hydrogen  gasometer,  the  opposite  end  being  open. 
A  stream  of  hydrogen  is  passed  through  the  tube,  and 
heat  gradually  applied  to  the  mixture.  The  hydrogen 
being  ignited,  the  first  appearance  seen  in  the  spectrum 
apparatus  is  a  brightness  in  the  green  in  which,  how¬ 
ever,  no  definite  spectrum  can  be  perceived ;  but  after¬ 
wards  the  spectrum  of  the  haloid  salt  of  copper  is  dis¬ 
tinctly  visible.! 

When  present  in  small  amount  the  chlorine  compound 
is  best  recognised  by  the  lines  at  105  and  109,  and  by 
the  brightness  near  85  and  87  ;  the  bromine  compound 
is  detected  by  the  brightness  at  85,  884,  and  92;  and 
iodide  of  copper  by  the  brilliancy  at  96,  99,  and  102^. 

By  this  method,  and  without  further  trouble,  A  per 
cent,  chlorine,  \  per  cent,  bromine,  and  1  per  cent,  of 
iodine  are  easily  recognised,  and  a  practised  observer 
may  detect  much  smaller  quantities.  One  disadvantage 
of  this  method  is  that  at  a  high  temperature  the  sulphate 
of  ammonia  decomposes,  and  the  spectrum  of  ammonia, 
which  renders  the  others  obscure,  is  obtained.  With  some 
compounds  the  addition  of  this  salt  is  unnecessary,  as  in 
the  cases  of  the  chlorides  of  silver  and  mercury. 

The  use  of  sulphate  of  ammonia,  indeed,  renders  it 
difficult  to  recognise  the  haloids  when  mixed  with  each 
other  in  very  small  proportions,  and  it  is  better  to  pre¬ 
cipitate  the  haloids  first  by  a  silver  salt,  mix  the  dried 
precipitate  intimately  mixed  with  twice  its  weight  of 
oxide  of  copper,  and  employ  this  mixture  in  the  hydrogen 
apparatus  before  described.  By  this  method  as  little  as 
J^th  per  cent,  of  chlorine,  ^th  per  cent,  of  bromine,  and 
■|th  per  cent,  of  iodine  in  the  silver  precipitate  can  be 
recognised. 

The  spectra  of  the  haloid  salts  appear  consecutively, 
that  of  the  chloride  first,  then  that  of  the  bromide,  and 
lastly  that  of  the  iodide  of  copper.  Their  appearance 
in  this  order  depends  on  the  different  volatility  of  these 
salts.  Chloride  of  copper  volatilises  considerably  below 
a  red  hoat,  the  bromide  somewhere  near  redness,  and  the 
iodide  at  a  low  red  heat.  The  slower  the  volatilisation 
is  conducted,  the  more  certain  are  the  results  of  the 
analysis. 

When  only  traces  of  iodine  and  bromine  compounds 
are  present  in  a  large  excess  of  a  chlorine  compound, 
about  the  tenth  of  a  gramme  of  nitrate  of  silver  should 

*  Abstract  trom  Puggendorff's  Annalen ,  No.  8,  1865,  p.  629. 
t  Drawings  of  the  spectrum  given  by  the  several  haloid  salts  are 
given  with  Poggmdorjfr’s  Annalen,  No.  4,  1864. 

Yol.  XII.  No.  312.— November  24,  1865. 


be  added  to  the  solution.  The  greater  part  of  the  iodine 
and  bromine  will  be  found  in  the  precipitate,  which  may 
be  tested  as  before  described. 

The  following  results  will  serve  as  an  illustration  of 
the  accuracy  and  precision  of  the  process.  To  a  pound  of 
common  salt  which  contained  no  bromine  five  milli¬ 
grammes  of  bromide  of  sodium  were  added,  and  to  the 
solution  one  decigramme  of  nitrate  of  silver.  The  pre¬ 
cipitate  was  tested  in  the  way  just  described,  and  after 
the  spectrum  of  chloride  of  copper  had  been  observed  for 
some  time,  the  spectrum  of  bromide  of  copper  was  dis¬ 
tinctly  visible  for  five  minutes.  A  further  addition  of 
nitrate  of  silver  to  the  solution  gave  a  precipitate  which 
showed  the  spectrum  for  six  minutes. 

Similar  experiments  made  with  iodine  compounds  gave 
equally  conclusive  results,  and  proved  that  a  ten-millionth 
part  of  iodine  or  bromine  may  be  detected  in  chloride  of 
sodium. 

The  residue  of  six  and  a-half  pounds  of  sea  water  taken 
off  Heligoland  [precipitated  with  silver  ?  ]  showed  the 
spectrum  of  the  bromide  for  seven  minutes.  Iodine.could 
not  be  recognised,  probably  because  the  quantity  of 
water  was  too  small. 

A  small  quantity  of  water  from  the  Dead  Sea  showed 
a  large  proportion  of  bromine,  but  no  iodine.  The  mother 
liquor  from  some  salt  works  showed  much  bromine,  but 
no  iodine. 

Where  organic  matters  are  to  be  examined  tor  the 
haloids  a  tube  with  two  bulbs  must  be  connected  with 
the  hydrogen  apparatus.  The  bulb  nearest  the  flame  is 
filled  with  oxide  of  copper  only,  and  the  organic  matter 
is  placed  in  the  other.  Both  being  heated,  the  products 
of  the  heated  organic  matter  over  the  oxide  of  copper 
reduced  by  the  hydrogen  in  the  second  bulb.  In 
this  way  the  smallest  amount  of  chlorine,  bromine,  or 
iodine  may  be  recognised  ;  and,  indeed,  traces  of  one  in 
a  large  excess  of  the  other. 

The  author  thought  it  might  be  possible  _  to  arrive  at 
something  like  quantitative  results  by  noting  the  time 
which  the  several  copper  compounds  took  to  volatilise  ; 
but  he  found  it  impossible  to  avoid  large  sources  of  error. 


Researches  on  the  Influence  of  the  Electro-negative 
Elements  on  the  Spectra  of  Metals,  by  M.  E.  Diacon.! 

The  method  of  analysis  founded  by  Ivirchhoff  and 
Bunsen  on  spectrum  observations  have  given  results  so 
remarkable  that  its  utility  in  chemical  researches  is  not 
to  be  contested.  Nevertheless,  the  principle  on  which 
it  rests  is  only  true  under  certain  determined  conditions. 
From  my  own  observations  and  those  of  A.  Mdtschei- 
lich  it  seems  certain  that  tlie  different  compounds  of  a 
metal  do  not  exhibit  an  identical  spectrum,  and  in  this 
paper  I  propose  to  collect  the  experiments  which  show 
the  influence  of  the  electro-negative  element  on  the  ra¬ 
diations  emitted  by  different  salts  of  the  same  metal. 

In  a  series  of  spectrum  researches  made  on  a  great 
number  of  mineral  waters,  I  remarked  some  appearances 
which  led  me  to  study  attentively  the  spectrum  of  barium 
in  the  presence  of  salts  of  lime  or  strontia.  Under  such 
conditions  I  not  only  observed  faint  lines  not  indicated 
for  either  of  these  metals,  but  was  further  struck  by 
the  remarkable  change  which  the  spectrum  of  baiium 
underwent,  when  a  pearl  ot  chloiide  of  calcium  vas 

introduced  into  the  same  flame. .  . 

This  phenomenon,  consisting  in  the  much  gieatei  bril¬ 
liancy  acquired  by  certain  green  lines  of  barium,  appeared 

~  t  Abridged  from  Annales  de  Chimie  et  de  Physique,  SepS 


244  Influence  of  Electro-negative  Elements  on  the  Spectra  of  Metals.  {CRN^IC2i,mT' 


to  me  so  strange  at  the  time — when  it  was  fully  ad¬ 
mitted  that  in  the  case  of  a  mixture  the  spectra  were 
simply  superposed  without  influencing  each  other — that 
I  called  in  other  observers.  The  observation  of  a  green 
band,  pale  and  ill-defined,  which  the  spectrum  of  calcium 
sometimes  presents,  and  which  coincides  with  the  second 
of  the  green  lines  of  barium,  led  me  to  ascribe  it  to 
absorption  ;  the  diminished  intensity  of  this  line  might 
have  produced  the  sensation  of  greater  brilliancy  in  the 
other  lines.  But  all  the  experiments  only  gave  me  nega¬ 
tive  results  ;  the  phenomenon  was  only  produced  when 
the  two  pearls  were  in  the  same  flame,  and  very  near  to 
each  other.  Hence  it  seemed  necessary  to  admit  that 
the  two  bodies  might  act  on  each  other  and  modify 
their  spectra. 

The  appearances  noticed  above  not  appearing  when 
even  volatile  compounds  of  calcium  were  substituted  for 
the  chloride,  I  soon  became  certain  that  they  did  not 
belong  to  the  metals  themselves.  There  remained  then 
the  actiou  which  the  chloride  of  calcium  or  the  chlorine 
disengaged  during  the  rapid  oxidation  of  the  metal  in 
the  flame  might  have  on  the  barium.  Experiments 
which  I  made  with  quite  a  different  object  set  the  ques¬ 
tion  at  rest. 

Many  metals  whose  chlorides  are  volatile  give  no 
spectra  in  a  Bunsen’s  flame.  It  is  reasonable  to  believe 
that  the  rapid  decomposition  these  chlorides  undergo  in 
an  oxidising  flame  is  the  principal  cause  of  this,  and  that 
it  would  be  otherwise,  with  many  of  them  at  least,  if 
the  temperature  sufficed.  This  I  hoped  to  realise  by 
placing  them  in  a  chlormising  flame  obtained  by  the 
combustion  of  hydrogen  in  chlorine.  The  apparatus 
adopted  after  some  trials  is  the  following: — A  box, 
blackened  in  the  inside,  60  c.c.  high,  and  15  c.c.  wide 
and  deep,  receives  the  blowpipe;  two  openings  in  the 
sides,  to  be  closed  at  will  by  glass,  serve  one  for  the 
observations,  the  other  for  the  introduction  of  the 
matters  to  be  experimented  upon.  An  inclined  tile  of 
refractory  earth  forms  the  roof  of  the  box,  and  directs 
the  products  of  combustion  into  a  second  box  partly 
superposed,  and  of  about  the  same  dimensions  as  the 
first.  This  second  box  contains  a  number  of  laths  placed 
horizontally,  and  carrying  slaked  lime,  so  as  to  leave 
a  free  passage  for  the  gas.  A  long  wooden  exit  tube 
placed  below  the  laths  carries  the  gas  not  absorbed  by 
the  lime  into  the  chimney,  a  gas  lamp  above  the  opening 
of  the  tube  acting  as  an  aspirator.  The  rest  of  the 
apparatus  is  composed  of  a  blowpipe  and  two  gasome¬ 
ters  placed  outside  the  laboratory,  one  of  glass  for  chlo¬ 
rine  the  other  for  hydrogen.  The  gases  are  conducted 
by  lead  pipes,  and  afterwards  by  caoutchouc  tubes  to  the 
blowpipe ;  the  chlorine  in  a  small  tube  placed  within  a 
larger,  which  carries  the  hydrogen. 

The  easy  reducibilitv  of  chloride  of  platinum  allows 
wires  of  this  metal  to  be  used  as  supports.  The  matters 
experimented  upon  are  placed  in  the  interior  of  the 
flame,  so  that  they  may  be  in  the  presence  of  an  excess  of 
chlorine,  and  beyond  the  influence  of  external  air. 
Lastly,  the  spectroscope  is  directed  to  that  part  of  the 
flame  situated  immediately  above  the  wire  support. 
Under  these  circumstances  a  great  number  of  metals  give 
spectra  of  very  variable  persistence. 

Chloride  of  copper  gives  a  magnificent  spectrum  ;  that 
of  chloride  of  bismuth  is  also  very  brilliant.  Chloride 
of  lead  shows  a  great  number  of  brilliant  lines,  the 
positions  of  which  seem  to  differ  from  those  of  the  metal 
in  the  gas  flame.  With  tin,  and  more  especially  with 
antimony,  it  is  often  impossible  to  distinguish  the  lines 
which  characterise  them,  on  account  of  the  diffused  light 


produced  by  the  decomposition  of  the  salts.  The  same 
is  the  case  with  the  chlorides  of  platinum  and  silver. 
Chloride  of  gold,  however,  gives  a  well-defined  spectrum 
formed  of  a  series  of  beautiful  green  lines.  With  chlo¬ 
ride  of  palladium  bright  blue  lines  are  seen,  but  only 
for  a  very  short  time. 

Chloride  of  manganese  gives  a  well-defined  spectrum, 
like  that  of  the  salts  of  the  metal  in  the  gas  flame. 
Chloride  of  iron  shows  a  great  number  of  lines  bathed 
by  the  light  due  to  the  incandescence  of  solid  particles 
carried  by  the  vapours.  The  chlorides  of  cobalt  and 
nickel  present  the  same  phenomena,  but  with  less  inten¬ 
sity,  so  that,  notwithstanding  the  great  number  of  lines 
which  constitute  them,  it  is  easy  to  distinguish  the 
spectra  of  the  two  salts,  the  red  lines  being  more  nume¬ 
rous  in  nickel,  the  yellowish-green  lines  more  numerous 
with  cobalt. 

Uranium,  cerium,  chromium,  glucinum,  aluminium, 
and  magnesium  gave  only  negative  results ;  to  obtain 
the  spectra  of  these  metals  it  is  necessary  to  experiment 
with  anhydrous  chlorides. 

Experiments  made  in  the  way  described  showed  that 
certain  chlorides  decomposed  less  rapidly  in  a  chlorin- 
ising  flame,  and,  therefore,  gave  spectra;  but  the  experi¬ 
ment  with  chloride  of  barium  led  to  results  of  special 
interest.  That  salt  gave  a  spectrum  quite  different 
from  that  of  the  metal ;  the  large  number  of  lines  which 
characterise  the  latter  had  disappeared,  and  were  re¬ 
placed  by  a  small  number  of  very  bright  lines.  I  imme¬ 
diately  examined  the  chloride  of  strontia,  and  w  as  no 
less  surprised  at  perceiving  neither  the  blue  nor  the 
orange  line,  seen  so  brilliantly  in  the  gas  flame.  The 
spectrum  of  chloride  of  calcium  showed  differences  no 
less  striking  and  real.  With  lithium  nothing  peculiar 
was  seen.  The  chlorides  of  sodium  and  potassium 
appeared  not  to  give  spectra.  Chloride  of  thallium 
appeared  to  present  no  change,  even  in  the  intensity  of 
the  characteristic  green  line. 

Modifications  so  profound  can  only  be  explained  by 
admitting  that  each  compound  has  a  peculiar  spectrum, 
but  the  specific  nature  of  metallic  spectra  has  been  so 
clearly  laid  down  in  principle  by  Bunsen  and  Kirchhoff 
that  it  seemed  necessary  to  support  by  new  experiments 
a  fact  so  contrary  to  the  results  obtained  by  these  authors. 
If  chlorides  have  peculiar  spectra,  it  must  also  be  the 
case  with  bromides  and  iodides.  It  was  hoped  that 
similar  experiments  to  those  made  with  chlorides  would 
demonstrate  this  ;  but  attempts  to  obtain  a  flame  with 
bromine  and  iodine  and  hydrogen  did  not  succeed.§ 

The  author  now  fell  back  on  the  first  experiment 
mentioned  in  this  paper.  The  appearances  observed 
when  baryta  was  heated  in  the  presence  of  a  pearl  of 
chloride  of  calcium  he  assured  himself  were  due  to  the 
superposition  of  the  spectra  of  oxide  and  of  chloride  of 
barium.  The  rapid  decomposition  of  the  chloride  of 
calcium  surrounding  the  baryta  with  an  atmosphere  of 
chlorine  chlorinised  a  part,  and,  consequently,  determined 
the  appearance  of  lines  characteristic  of  chloride  of 
barium.  A  pearl  of  chloride  of  barium  by  itself  pre¬ 
sented  the  same  appearances,  but  with  less  intensity  at 
the  moment  it  was  introduced  into  the  gas  flame. 

A  comparative  study  of  the  spectra  given  by  chlorides 
in  chlorine,  and  by  oxides  in  a  blow-pipe  flame  fed  with 
air  or  even  pure  oxygen,  soon  demonstrated  that  the  lines 

§  At  this  stage  of  his  investigation  the  author  met  with  the 
memoir  of  M.  Mitseherlich  (see  Chemical  News,  vol.  vii.,  p.  99)  and 
repeated  that  gentleman’s  experiment,  but  came  to  the  conclusion 
that  the  spectra  obtained  by  his  method  were  simply  those  of  the 
metal,  and  that  the  lines  specially  belonging  to  the  chlorides  escaped 
observation. 
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which  appear  at  the  moment  a  chloride  is  introduced  into 
an  oxidising  flame  are  due  to  the  superposition  of  two 
spectra.  The  experiment  succeeds  best  with  the  alkaline 
earthy  metals,  and  with  copper  and  bismuth.  With  the 
two  latter  and  with  calcium  the  spectrum  of  the  chloride 
predominates. 

Two  consequences  result  from  these  experiments — 
i.  Ihe  spectra  given  by  Kirch h off  and  Bunsen  for  those 
of  the  alkaline  earthy  metals  being  the  appearances 
observed  at  the  moment  the  salt  is  introduced  into 
the  flame,  it  follows  that  such  spectra  must  be  a  mixture 
of  the  spectrum  of  the  chlorides  and  of  that  of  the 
metal  ;  and  secondly,  the  appearance  of  lines  not 
belonging  to  the  metal  may  be  considered  as  a  probable, 
if  not  a  certain,  indication  of  the  existence  of  a  spectrum 
peculiar  to  the  compound  with  which  it  is  produced. 
Thus  the  study  of  the  lines  produced  by  bromides, 
iodides,  and  fluorides  in  the  gas  flame  may  give  valuable 
indications,  and  furnish  new  proofs  of  the  existence  of 
a  special  spectrum  for  binary  compounds.  All  the 
metals  do  not  lend  themselves  with  equal  facility  to 
these  experiments.  The  best  defined  results  are  obtained 
with  the  alkaline  earthy  metals,  and  with  copper  and 
bismuth. 

(To  be  continued.) 
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On  the  Discoveries  in  Chemistry  applied  to  Arts  and 
Manufactures  ( Continued ). — One  of  the  most  curious  and 
important  applications  which  have  lately  been  made  of 
chemistry  to  manufactures  is  that  of  coal  gas  as  a  means 
of  obtaining  intense  heats.  In  fact,  heats  have  been  secured 
which  far  exceed  those  previously  obtained  by  the  com¬ 
bustion  of  coals  and  other  carbonaceous  matters. 

To  understand  how  this  result  has  been  effected,  it  is 
necessary  that  I  should  say  a  ferv  words  on  the  combus¬ 
tion  of  coal-gas.  When  coal-gas  is  ignited,  the  oxygen 
of  the  atmosphere  first  combines  with  the  hydrogen  of  the 
hydro-carbons,  either  gaseous  or  sufficiently  volatile  to 
assume  a  gaseous  form,  so  as  to  produce  water.  Whilst  a 
part  of  the  carbon  of  these  hydro- carbons  combines  with 
the  oxygen  to  produce  carbonic  acid,  the  other  portions 
of  carbon  float  in  the  mass  of  ignited  gaseous  matters,  and 
reach  a  sufficient  temperature  to  radiate  light  in  all  direc¬ 
tions.  It  follows,  therefore,  that  the  richer  the  coal-gas 
is  in  hydro-carbons,  into  the  composition  of  which  enters 
a  large  proportion  of  carbon,  the  more  brilliant  will  be 
the  flame. 

This  is  beautifully  illustrated  by  an  invention  which  I 
have  the  pleasure  of  showing  you  through  the  kindness 
of  the  Rev.  Mr.  Bowditch,  of  Huddersfield,  who  has  lent 
me  one  of  the  apparatuses  which  he  has  lately  invented 
to  increase  the  illuminating  power  of  inferior  coal-gas,  and 
which  has  been  applied  with  success  in  the  city  of  London 
by  its  learned  officer  of  health,  Dr.  Letheby.  It  consists 
in  the  introduction  of  carburetted  hydrogens,  rich  in 
carbon,  into  the  flame  of  ordinary  coal-gas,  thus  enhancing 
in  a  marked  degree  its  illuminating  power.  This  appa¬ 
ratus  consists  of  a  gas-tight  metallic  vessel,  which  holds 
the  hydrocarbons,  and  which  has  an  inlet  connected  with 


a  gas  supply  and  an  outlet  connected  with  the  burner. 
The  gas  in  its  course  passes  over  the  surface  of  the  hydro¬ 
carbons.  Being  above  the  flame,  the  vessel  and  its  con¬ 
tents  become  heated,  and  part  of  the  latter  is  converted 
into  vapour,  which  the  passing  gas  carries  with  it  to  the  ' 
burners  to  enrich  the  flame. 

The  following  are  the  advantages  which  Mr.  Bowditch’s 
apparatus  presents  : — Common  coal-gas,  Ashburton  flat 
flame,  fish-tail,  and  batwing,  does  not  yield  a  light  of  1*5 
standard  sperm  candles  per  foot,  though  it  yields  the  light 
of  2*4  candles  per  foot  when  burnt  in  a  15-hole  argand 
with  a  7-in.  chimney.  By  adding  31*5  grains  of  naphthalin 
vapour  to  each  foot  of  this  gas,  the  light-giving  value  is 
raised  to  between  seven  and  eight  candles  per  foot,  accord¬ 
ing  to  the  constitution  of  the  gas  with  ^vvhich  the  vapour 
is  burnt.  Oils  do  not  yield  quite  so  high  a  result  as 
naphthalin  ;  but  they  afford  from  4-5  to  5  times  the  light 
given  by  gas  alone.  To  show  the  economy  of  gas,  I  may 
cite  the  following  results,  given  to  me  by  Mr.  Bowditch  : 
— A  gallon  of  oil,  sold  retail  for  2s.,  is  capable  of  produc¬ 
ing,  with  1000  ft.  of  London  gas,  more  light  than  is  given 
by  4000  ft.  of  gas,  or  4s.  6d.  gas  and  2s.  oil  against  18s. 
gas  alone.  The  hydrocarbon  vessel  requires  charging 
about  once  in  fourteen  to  sixteen  days. 

But  let  us  now  return  to  the  production  of  intense  heat 
by  the  combustion  of  coal  gas.  This  is  effected  by  burn¬ 
ing  gas  with  an  excess  of  air,  generally  speaking,  under 
pressure,  so  as  to  bring  into  contact  in  a  given  space  of 
time  a  large  quantity  of  gases,  especially  an  excess  of 
oxygen,  with  a  view  of  rendering  perfect  combustion  of 
coal-gas.  The  first  instance,  to  my  knowledge,  of  the 
perfect  combustion  of  coal-gas  as  a  commercial  application 
was  its  use  in  machines  for  singeing  cotton  and  woollen 
fabrics,  or  for  the  purpose  of  removing  from  their  surface 
all  loose  and  useless  fibres.  One  of  the  most  perfect 
machines  which  I  have  yet  examined  for  accomplishing 
this  purpose  has  been  lately  introduced  to  the  notice  of 
manufacturers  by  Joshua  Schofield  and  Sons,  of  Man¬ 
chester.  The  great  merit  of  their  machine  consists  in  the 
fact  that  by  it  they  can  vary  either  the  intensity  of  the 
flame  or  its  length,  according  to  the  pressure  at  which  the 
gases  in  combustion  are  made  to  issue  from  the  machine. 
In  fact,  they  can  adapt  with  such  nicety  the  action  of  the 
machine  to  the  nature  of  the  fabrics  they  have  to  singe 
that  it  can  be  applied  to  the  finest  fabric,  such  as  cambrics, 
and  to  some  of  the  heaviest  materials  in  cotton,  such  as 
fustian. 

The  most  remarkable  example  of  the  intense  heat  which 
can  be  obtained  by  the  combustion  of  gases  was  brought 
into  notice  a  few  years  since  by  that  distinguished  chemist, 
H.  M.  St.  Clair e-Deville  (the  discoverer  of  aluminium), 
by  which  he  succeeded  not  only  in  melting  several  metals 
which,  until  his  experiments,  had  resisted  all  other  modes 
of  effecting  their  fusion,  but  in  melting  in  his  laboratory 
as  much  as  25  lbs.  of  platinum,  one  of  the  most  refractory 
metals  known,  and  running  it  into  one  solid  ingot.  In 
1862,  the  well-known  metallurgists,  Messis.  Johnson  and 
Matthey,  invited  to  their  works  a  large  circle  of  the  most 
scientific  men  of  Europe,  who  were  attending  the  Exhibition 
as  jurors,  to  witness  the  fusion  of  220  lbs.  of  platinum,  and 
the  running  of  it  into  one  single  solid  ingot.  This  wonderful 
exploit  in  the  production  of  heat  was  effected  in  a  furnace 
similar  in  principle  to  that  which  had  been  devised  by 
M.  St.  Clair- Deville,  viz.,  in  a  furnace,  the  inner  part  of 
which  was  lined  with  blocks  of  quick  lime,  the  only 
material  found  byM.  Deville  to  be  susceptible  of  resisting 
the  intense  heat  which  was  produced  by  bringing  at  the 
upper  part  of  the  furnace  a  large  jet  of  gas  and  air  inti¬ 
mately  mixed,  and  working  under  pressure.  The  flame, 
in  passing  from  the  upper  part  of  the  furnace  and  making 
its  exit  at  the  lower  part,  produced  so  great  a  heat  as  to 
melt  the  above-stated  quantity  of  platinum. 

The  observations  of  M.  Deville  soon  brought  into  exist¬ 
ence  some  extremely  simple  and  handy  furnaces  to  effect 
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fusions  and  assays  on  a  laboratory  scale.  Some  of  the 
best  furnaces  contrived  for  that  purpose  are  due  to  Mr. 
J.  J.  Griffin,  of  Bunhill  Row.  The  principal  feature  of 
his  furnace  is  using  as  a  generator  for  heat  a  large  Bunsen 
burner,  which  consists  of  a  hollow  tube,  at  the  bottom  of 
which  there  is  an  inlet  for  coal-gas,  and  at  a  certain  height 
in  the  tube  a  number  of  openings  through  which  the  air 
rushes  in  to  mingle  with  the  gas  ;  both  air  and  gas  issue 
at  the  top  of  the  tube,  and  when  ignited  produce  an 
intense  heat.  The  flame  so  produced  is  made  to  play 


ends,  and  with  a  hole  at  the  back  part  near  the  bottom,  to 
lead  into  the  chimney  ;  it  is  covered  by  a  moveable  plate 
of  fire-clay,  B,  with  a  hole  in  its  centre  for  the  introduc¬ 
tion  of  the  crucible  or  of  substances  to  be  melted ;  this 
hole  is  closed  by  a  perforated  plug  of  fire-clay,  C,  for 
access  to  the  contents  of  the  crucible  ;  and  that  again  is 
closed  by  another  stopper  of  fire-clay,  D.  E  is  a  chimney 
of  sheet  iron,  about  five  or  six  feet  high,  kept  upright  by 
a  ring  of  iron,  F,  attached  to  the  top  of  the  furnace.  The 
fire-clay  cylinder  is  enclosed  in  a  sheet  iron  casing  with  a 
bottom  of  iron,  to  which  are  fixed  three  iron  legs,  G.  An 
iron  tube,  H,  with  a  prolongation,  I,  supports  by  means  of 
the  screw,  J,  the  burner,  K,  and  its  tube,  L,  which  is  open 
at  both  ends.  Gas  is  supplied  to  the  burner  by  means  of 
the  tap,  M,  which  has  a  small  index,  N,  attached  to  it  for 
assistance  in  adjusting  the  gas.  Inside  the  largest  cylinder 
is  another  fire-clay  cylinder  or  cupola,  O,  with  open  ends, 


round  a  crucible  containing  the  materials  to  be  assayed, 
and  which  itself  is  surrounded  by  thick  earthenware  tiles, 
preventing  the  heat  passing  through  the  furnace  from 
radiating  itself  in  all  directions,  thus  concentrating  its 
action  entirely  on  the  little  crucible  placed  in  the  centre. 
But  the  most  perfect  contrivance  of  the  sort  which  has  yet 
been  brought  to  the  notice  of  the  public  is  one  due  to  Mr. 
G.  Gore,  F.R.S.  The  following  is  the  description  of  Mr. 
Gore’s  gas-furnace  : — A  is  a  cylinder  of  fire-clay,  about 
nine  inches  high  and  six  inches  diameter,  open  at  both 


and  with  three  projections  of  fire-clay,  P,  for  supporting 
the  crucible,  Q  ;  it  is  kept  steady  by  means  of  three  clay 
wedges ;  R  S  is  an  air-valve  for  closing  the  bottom  of  the 
tube  L.  The  gas-burner  is  a  thin  metal  cylinder,  deeply 
corrugated  at  its  upper  end,  with  the  corrugations  dimi¬ 
nishing  to  nothing  at  its  lower  end,  as  shown  in  the  en¬ 
gravings.  The  action  of  this  furnace  is  as  follows  : — Gas 
is  admitted  to  the  open  tube  L  by  the  tap  M  ;  it  there 
mixes  with  air  to  form  a  nearly  combustible  mixture,  which 
ascends  through  the  burner,  and  burns  in  the  clay  cylinder 
0,  being  supplied  with  the  remainder  of  air  necessary  to 
combustion  through  the  tube  H  to  the  outer  surface  of  the 
flame  by  means  of  the  spaces  between  the  corrugations. 
The  flame  and  products  of  combustion  pass  up  through 
cylinder  0,  and  then  downwards  outside  of  it  to  the 
chimney,  the  point  of  greatest  heat  being  at  Q. 

Mr.  Gore  states  that  one  of  his  smallest  furnaces,  con- 
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Burning  3  3  feet  of  coal-gas  per  hour,  is  capable  of  melting 
8  oz.  of  copper  and  6  oz.  of  cast  iron  ;  that  the  next  sized 
furnace,  consuming  about  twice  the  quantity  of  gas,  will 
melt  40  oz.  of  copper. 

But  the  most  important  improvement  which  has  been 
effected  of  late  years  in  the  production  of  intense  heat  by 
the  combustion  of  the  gases  generated  through  the  dis¬ 
tillation  of  inferior  coals  is  that  of  Mr.  G.  W.  Siemens, 
F.R.S.,  of  Great  George  Street.  The  benefits  which  are 
conferred  on  manufacturers  and  the  public  by  the  furnaces 
devised  by  Mr.  Siemens  cannot  be  overrated.  They  are 
not  only  economical  in  their  use,  but,  as  they  enable  the 
manufacturer  to  use  an  inferior  class  of  fuel  to  generate 
the  heat  required,  they  must  undeniably  be  of  great  advan¬ 
tage  ;  and  to  the  public  in  general  they  will  be  a  great 
boon,  as  they  do  away  with  the  nuisance  attached  to  all 
manufacturing  districts  in  the  dark  black  smoke  escaping 
from  chimneys,  polluting  the  atmosphere,  and  rendering 
it  so  disagreeable  to  those  who  are  compelled  by  their 
occupations  to  live  within  reach  of  its  influence. 

I  may  state,  en  passant ,  that  the  Targe  amount  of  black 
smoke  which  floats  in  the  atmosphere  of  Manchester, 
Sheffield,  Birmingham,  and  other  towns,  is  not  only  inju¬ 
rious  by  depriving*those  places  of  much  light, — so  benefi¬ 
cial  to  life  and  health — but  is  also  a  nuisance  from  the 
immense  amount  of  soot  and  dirt  with  which  it  is  accom¬ 
panied.  There  cannot  be  a  doubt  that,  owitig  to  the  im¬ 
perfect  combustion  which  the  products  undergo  in  many 
of  the  furnaces  belonging  to  manufacturers,  and  which  is 
shown  by  the  appearance  of  the  smoke  itself,  the  air  is 
rendered  more  unwholesome  than  it  would  be  if  the 
products  that  escape  had  undergone  perfect  combustion, 
because  volatile  matters  escape  which  are  known  to  have 
a  most  destructive  action  on  health  and  vegetation.  The 
improved  state  of  the  public  squares  in  London,  and  espe¬ 
cially  of  those  which  are  on  the  banks  of  the  Thames,  can 
be  witnessed  by  all  who  have  observed  their  condition 
since  the  consumption  of  smoke  has  been  made  compulsory 
in  London  and  its  suburbs. 


Mr.  Siemen's  furnaces,  I  am  happy  to  say,  are  not  in  a 
state  of  mere  experiment,  but  they  have  received  the  sanc¬ 
tion  of  a  great  number  of  manufacturers,  and  especially  of 
those  who  little  expected  that  the  necessary  heat  for  their 
operations  could  be  obtained  without  interfering  with  their 
manufacture,  in  the  carrying  out  of  which  they  thought 
the  production  of  smoke  could  not  be  prevented.  Thus, 
we  find  M.  Siemen’s  furnaces  employed  with  great  success 
and  economy  in  glass  works,  in  potteries,  and  in  iron  forges, 
— works  which  used  to  be  a  nuisance  to  their  neighbours, 
by  the  large  volumes  of  black  smoke  which  they  were  con¬ 
stantly  emitting  from  their  chimneys. 

Before  describing  Mr.  Siemen’s  furnace,  it  is  necessary 
that  I  should  state  that,  in  the  ordinary  furnaces,  only 
about  25  per  cent,  of  the  heating  power  of  the  fuel  is  ren¬ 
dered  available  in  carrying  out  the  manufacturing  opera¬ 
tions.  This  is  due  to  imperfect  combustion,  and  to  the  fact 
that  only  the  heat  of  combustion  exceeding  that  of  the 
body  treated  is  utilised  ;  the  remainder  of  the  heat,  in 
many  instances,  by  far  the  greater  proportion  of  the  whole, 
being  allowed  to  escape  uselessly  up  the  chimney. 

I  shall  now  give  a  description  of  one  of  M.  Siemen’s  fur¬ 
naces.  The  gas-producer  and  furnace  are  quite  distinct, 
and  may  be  placed  at  any  convenient  distance  from  each 
other.  The  gas-producer  is  shown  in  Fig.  1.  The  fuel  is 
supplied,  at  intervals  of  about  two  hours,  through  the 
covered  openings  A,  and  descends  gradually  on  the  inclined 
plane  B,  which  is  set  at  an  inclination  to  suit  the  kind  of 
fuel  used.  The  upper  portion  of  the  incline  B  is  made 


Fig.  1. 


solid,  being  formed  of  iron  plates  covered  with  fire-brick, 
but  the  lower  portion  0  is  an  open  grate  formed  of  hori¬ 
zontal  flat  steps.  The  opening  under  the  lower  step  is 
made  larger  than  the  others,  to  enable  clinkers  to  be  with¬ 
drawn.  The  small  stoppered  holes  F  F  at  the  front,  and 
G  G  at  the  top,  of  the  producer  are  provided  to  allow  of 


putting  in  an  iron  bar  occasionally  to  break  up  the  mass  of 
fuel,  and  detach  clinkers  from  the  side  Avails.  Each  pro¬ 
ducer  is  capable  of  converting  daily  about  two  tons  of  fuel 
into  a  combustible  gas,  which  passes  off  through  the 
opening  H  into  the  main  gas  flue  leading  to  the  furnaces. 

The  action  of  the  gas-producer  in  working  is  as  folloAvs  : 
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— The  fuel,  descending  slowly  on  the  incline  plane  B, 
becomes  heated,  and  parts  with  its  volatile  constituents, — 
the  hydrocarbon  gases,  water,  ammonia,  and  a  small  pro¬ 
portion  of  carbonic  acid — which  are  the  same  as  would  be 
evolved  from  it  in  a  gas  retort.  There  now  remains  from 
60  to  70  per  cent,  of  purely  carbonaceous  matter  to  be  dis¬ 
posed  of,  which  is  accomplished  by  the  current  of  air 
slowly  entering  through  the  grate  C,  producing  regular 
combustion  immediately  upon  the  grate  ;  but  the  carbonic 
acid  (an  incombustible  gas)  thus  produced  having  to  pass 
slowly  through  a  layer  of  incandescent  fuel  from  two  to 


three  feet  thick,  takes  up  another  equivalent  of  carbon> 
and  is  thus  transformed  into  carbonic  oxide  (an  inflam¬ 
mable  gas),  which  passes  off  with  the  other  combustible 
gases  to  the  furnaces.  For  every  cubic  foot  of  carbonic 
oxide  thus  produced,  taking  the  atmosphere  to  consist  of 
one-fifth  part  by  volume  of  oxygen,  and  four-fifths  of 
nitrogen,  two  cubic  feet  of  incombustible  nitrogen  pass 
also  through  the  grate,  tending  greatly  to  diminish  the 
richness  or  heating  power  of  the  gas.  Not  all  the  carbon¬ 
aceous  portion  of  the  fuel  is,  however,  volatilised  on  such 
disadvantageous  terms  ;  for  water  is  brought  to  the  foot  of 

the  grate  by  the  pipe  E, 
which,  absorbing  the  spare 
heat  from  the  fire,  is  con¬ 
verted  into  steam,  and  each 
cubic  foot  of  steam,  in  tra¬ 
versing  the  layer  of  from 
two  to  three  feet  of  incan¬ 
descent  fuel,  is  decomposed 
into  a  mixture  consisting  of 
one  cubic  foot  of  hydrogen, 
and  nearly  an  equal  volume 
of  carbonic  oxide,  with  a 
variable  small  proportion 
of  carbonic  acid.  Thus, 
one  cubic  foot  of  steam 
yields  as  much  inflammable 
gas  as  five  cubic  feet  of 
atmospheric  air ;  but  the 
one  operation  is  dependent 
upon  the  other,  inasmuch 
as  the  passage  of  air  through 
the  fire  is  attended  with  the 
generation  of  heat,  whereas 
the  production  of  the  wate  r 
gases,  as  well  as  the  evolu¬ 
tion  of  the  hydrocarbons, 
is  carried  on  at  the  expens  e 
of  heat.  The  generation  of 
steam  from  the  water,  bei  ng 
dependent  on  the  araou  nt 
of  heat  in  the  fire,  regulat  es 
itself  naturally  to  the  i  e  - 
quirements;  and  the  tot  al 
production  of  combustib 
gesis  varies  with  the  a 
mission  of  air ;  and  sin 
the  admission  of  air  in 
the  grate  depends  in  i 
turn  upon  the  withdrawn 
of  the  gases  evolved  in  th  e 
producer,  the  productio  n 
of  the  combustible  gase 
is  entirely  regulated  by  th 
demand  for  them. 

The  gas  made  in  these 
producers  has  been  fre¬ 
quently  carefully  analysed, 
and  the  average  consti¬ 
tuents  of  100  parts  have 
been  found  as  follows  : — 
Carbonic  acid  .  *4*1 

Oxygen  .  .  .  0*4 

Carbonic  oxide  .  .  23*7 

Carburetted hydrogen  2'2 
Hydrogen  .  .  8*o 

Nitrogen  .  .  .61-5 

99‘9 

The  furnaces  are  ap¬ 

plicable  for  all  purposes 
where  intense  heat  is  re¬ 
quired, — such  as  for  glass¬ 
houses,  puddling,  heating 


Fig.  2. 
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iron  and  steel,  iron  melting  for  foundry  purposes,  steel 
melting,  muffles  and  copper  smelting.  In  all  applica¬ 
tions  the  furnaces  are  of  the  same  construction  in  prin¬ 
ciple,  the  arrangements  only  varying  with  the  different 
operations  to  be  carried  on  in  the  heating  chamber.  The 
heating  furnace  has  been  selected  for  illustration  in  Fig.  2. 

Underneath  the  heating  chamber  EL  are  placed  trans¬ 
versely  the  four  regenerators  L  L  L  L,  which  are  chambers 
filled  with  fire-bricks  built  up  with  spaces  between  them. 
The  regenerators  work  in  pairs,  the  two  under  the  right- 
hand  end  of  the  furnace  communicating  with  that  end  of 
the  heating  chamber,  while  the  other  two  communicate 
with  the  opposite  end. 

The  gas  passes  from  the  main  gas  flue  through  the 
reversing  valve  S  into  the  flues  It  It,  at  the  bottom  of  one 
of  the  regenerators  L,  up  through  which  it  passes  to  the 
port  M.  Air  is  also  admitted  through  a  reversing  valve 
at  the  back  of  S  (not  shown  in  the  figure),  thence  into  the 
flues  O  O,  up  through  the  second  regenerator  L,  to  the 
port  N,  where  it  meets  with  the  gas,  mingles  with  it,  and 
produces  an  intense  and  uniform  flame,  which  distributes 
itself  all  over  the  heating  chamber  K. 

The  products  of  combustion  together  with  the  excess 
or  waste  heat  of  the  furnace,  instead  of  being  passed,  as 
in  ordinary  furnaces,  up  the  stack,  and  either  entirely 
thrown  away  or  only  partly  utilised,  are  carried  down  into 
the  other  pair  of  regenerators,  where  they  are  deprived  of 
their  heat,  and  thence  proceed  through  the  reversing  valves 
to  the  chimney  by  the  flue  T. 

When  one  pair  of  regenerators  has  become  considerably 
heated  by  the  passage  of  the  hot  products  of  combustion 
for  some  time,  and  the  opposite  pair  correspondingly  cooled 
by  the  upward  passage  of  the  cold  gas  and  air,  the  valves 
are  reversed,  and  the  currents  of  gas  and  air  then  pass 
upwards  through  the  regenerators  last  heated,  whereas 
the  products  of  combustion  pass  through  those  opposite. 
The  process  of  reversing  is  repeated  at  fixed  intervals, 
generally  every  half  hour,  so  that  two  of  the  regenerators 
are  always  being  cooled  by  the  gas  and  air  taking  up  the 
deposited  heat  and  carrying  it  back  to  the  furnace,  and 
two  always  being  heated  by  the  passage  of  the  hot  pro¬ 
ducts  of  combustion  passing  down  to  the  chimney,  and 
depositing  their  heat  on  their  way  there. 

The  flame  in  the  heating  chamber  is  v  uniform  through¬ 
out.  and  perfectly  free  from  all  extraneous  matter.  Its 
chemical  nature  is  also  perfectly  under  command  by  means 
of  gas  and  air  regulating  valves  (not  shown  in  the  engra¬ 
vings),  so  that  the  most  delicate  operations  can  be  carried 
on  with  great  uniformity. 

The  gas  and  air  reach  the  heating  chamber  (after  pass¬ 
ing  through  the  regenerators)  at  nearly  the  heat  of  that 
chamber  itself,  and  in  burning,  in  addition  to  the  tempera¬ 
ture  due  to  their  mutual  chemical  action,  is  added  that 
they  have  taken  up  in  passing  through  the  regenerators, 
so  that  an  intensity  of  heat  is  obtained,  which,  unless 
moderated  on  purpose,  wrould  fuze  furnace  and  all  exposed 
to  its  action. 

The  products  of  combustion  are  so  completely  deprived 
of  the  heat  they  brought  out  of  the  heating  chamber  K, 
by  passing  among  the  regenerator  bricks,  that  the  heat  in 
the  cliimney-flue  is  seldom  sufficient  to  singe  wood ;  the 
economy  is  therefore  due  to  the  fact  that  little  or  no  heat 
is  thrown  away  up  the  chimney,  as  in  the  ordinary  fur¬ 
naces,  and  also  to  the  perfect  combustion  of  the  fuel, 
which  is  evidenced  by  the  total  absence  of  smoke  from 
the  stack  ;  whereas  in  the  common  furnaces  the  combus¬ 
tion  is  so  imperfect  that  clouds  of  powdered  carbon,  in 
the  form  of  smoke,  envelope  all  manufacturing  towns,  and 
gases  are  allowed  to  escape  with  two-thirds  of  their  heat¬ 
ing  power  undeveloped. 

The  saving  of  fuel  in  these  furnaces,  as  compared  to 
the  ordinary  kind,  ranges  between  40  and  60  per  cent,  in 
weight,  according  to  the  fuel  used.  In  many  instances 
an  additional  saving  can  be  made  in  the  cost  of  the  fuel 
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by  using  inferior  qualities,  such  as  coal  and  coke  dust, 
lignite,  and  peat. 

The  intensity  of  the  heat,  purity  of  the  flame,  and  the 
absence  of  cutting  draughts  in  the  heating  chamber,  is  of 
great  advantage  for  all  metallurgical  operations,  tending 
greatly  to  improve  the  quality  of  the  produce,  and 
occasioning  a  saving  of  about  5  per  cent,  in  the  waste  of 
the  metal  treated  in  puddling  and  iron  re-heating  fur¬ 
naces,  &c. 

The  peculiarities  and  advantages  of  these  furnaces  are, 
that  gas  fuel  alone  is  employed,  that  perfect  and  entire 
combustion  is  obtained,  and  that  the  heat,  which  is  usually 
allowed  to  escape  up  the  chimney,  is  here  stored  up  to  be 
afterwards  brought  back  to  the  furnaces. 

(To  be  continued.)] 


CHEMICAL  SOCIETY. 

Thursday ,  November  16. 

Professor  W.  A.  Miller,  M.D.,  F.R.S. ,  President, 
in  the  Chair. 

Before  proceeding  to  the  ordinary  business  of  the  even¬ 
ing,  the  President,  pursuant  to  notice,  reminded  the 
Society  that  it  had  been  proposed  to  entertain  suggestions 
having  reference  to  the  disposal  of  some  chemical  speci¬ 
mens  and  products  which  had  from  time  to  time  been 
presented  to  the  Society,  but  were  even  now  far  from 
being  a  complete  collection.  Their  number  amounted  to 
more  than  could  be  conveniently  accommodated  in  the 
glass  cases  of  the  adjoining  library,  and  their  importance 
did  not  warrant  an  expenditure  for  their  proper  display  ; 
but,  inasmuch  as  the  Council  did  not  feel  themselves 
justified  in  disposing  of  them  without  the  sanction  of  the 
Fellows  being  first  obtained,  he  was  instructed  by  his 
colleagues  in  the  Council  to  say  that  they  would  be  pre¬ 
pared  to  act  upon  any  suggestion  which  met  the  wishes 
of  the  meeting.  Dr.  Miller  concluded  by  reading  an 
extract  from  the  Royal  Charter  to  the  following  effect : — 
“  And  we  further  will,  grant,  and  declare,  that  the  whole 
property  “of  the  said  body  politic  and  corporate  shall  be 
vested,  and  we  do  hereby  vest  the  same  solely  and  abso¬ 
lutely  in  the  Fellows  thereof,  and  that  they  shall  have  full 
power  and  authority  to  sell,  alienate,  charge,  and  other¬ 
wise  dispose  of  the  same  as  they  shall  think  proper ;  but 
that  no  sale,  mortgage,  incumbrance,  or  other  disposition 
of  any  messuages,  lands,  tenements,  or  hereditaments 
belonging  to  the  said  body  politic  and  corporate  shall  be 
made  except  with  the  approbation  and  concurrence  of  a 
general  meeting.” 

It  was  then  proposed  by  Dr.  Gladstone,  and  seconded 
by  Mr.  Marins,-  “that  authority  be  given  to  the  Council 
to  dispose  of  the  chemical  specimens  in  any  manner  which 
may  seem  to  them  fit.” 

Professor  Church  protested  against  the  dispersion  of 
the  Society’s  Museum,  which,  although  now  but  small, 
might  become  the  nucleus  of  a  larger  and  more  important 
collection.  He  considered  that  the  donation  of  specimens 
should  be  encouraged,  for  he  had  himself  derived  benefit 
from  their  inspection,  and  had  on  more  than  one  occasion 
been  favoured  with  a  loan  for  purposes  of  comparison. 
To  return  them  again  to  the  donors  was  unsatisfactory, 
and  to  distribute  them  in  any  other  way  was  a  breach  of 
good  faith. 

Mr.  J.  Newlands  spoke  in  favour  of  the  desirability  of 
forming  a  museum  of  chemical  specimens. 

The  President  reminded  the  Society  of  the  limited 
nature  of  the  accommodation  at  Burlington  House,  and 
put  to  the  vote  the  original  motion,  which  was  carried  by 
a  large  majority. 

The  minutes  of  the  last  ordinary  meeting  were  then 
read,  and  the  donations  to  the  Society’s  library  announced ; 
after  which  the  members  proceeded  to  ballot  for  the  elec¬ 
tion  of  Mr.  William  Marriott,  of  Huddersfield,  and  Mr. 
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Charles  Umney,  40,  Aldersgate  Street,  London,  both  of 
whom  were  duly  elected  as  Fellows.  The  names  of  the 
following  candidates  were  read  for  the  first  time : — Yiz., 
John  Percy,  M.D.,  F.R.S.,  Lecturer  on  Metallurgy,  Royal 
School  of  Mines ;  Ernest  T.  Chapman,  George  Street, 
Portman  Square  ;  Charles  N.  Ellis,  Bow  Common  ;  and 
Thomas  Ward,  Bolton.  For  the  second  time  were  read 
the  names  of  John  Hunter,  M.A.,  Queen's  College,  Bel¬ 
fast  ;  Theodore  Maxwell ;  William  Jacob  Barnes,  Starling 
Lodge,  Buckhurst  Hill,  Essex  ;  W.  E.  Bickerdike,  Dalton 
Square,  Lancaster  ;  Richard  Fitz’  Hugh,  Nottingham ; 
Dr.  William  B.  Ritchie,  Belfast  ;  and  Alfred  G.  Brown, 
M.R.C.S  ,  Trinity  Square,  Southwark. 

A  paper  “  On  Nitro-  Compounds  ( Part  II.),  with  Remarks 
on  Isomerism,”  by  Edmund  J.  Mills,  D.Sc.,  was  read  by 
the  Secretary.  The  author’s  experiments  were  mainly 
directed  to  the  chemical  examination  of  the  alpha  and 
,  beta  varieties  of  nitrobenzoic  acid,  and  to  the  remarkable 
differences  observed  in  the  action  of  hydriodic  acid  upon 
them,  which  are  considered  as  indicating  a  difference 
between  the  nitryl  radicals  they  contain.  Reference  was 
made  to  a  former  paper  in  which  this  view  was  first 
advanced,  and  the  author  believes  he  has  established  the 
following  facts  and  inferences — viz.,  that  benzoic  acid 
prepared  from  gum  benzoin  is  nitrated  only  with  difficulty, 
whereas  that  obtained  from  /3-nitrobenzoic  acid  is  nitrated 
with  remarkable  ease.  A  mononitro-compound  is  obtained 
as  the  usual  product  of  the  first  reaction,  whilst  in  the 
latter  case  a  dinitro- compound  is  formed.  By  raising  now 
the  energy  of  the  mode  of  attack  (by  employing  a  mixture 
of  concentrated  nitric  and  sulphuric  acids),  the  author  has 
succeeded  in  procuring  the  dinitrobenzoic  acid  at  once 
from  the  ordinary  variety  of  benzoic  acid,  and  the  fusing 
points  and  other  physical  characters  are  found  to  be  nearly 
identical  with  those  presented  by  the  product  of  the  action 
of  nitric  acid  alone  upon  toluol,  and  described  under 
different  names  by  Fischer,  by  Wilbrand  and  Beilstein, 
and  much  earlier,  by  Abel.  Dr.  Mills  thus  recognises  two 
species  of  benzoic  acid,  which  may,  perhaps,  bear  a  funda¬ 
mental  relation  to  the  two  potassic  benzoates  discovered 
by  Gregory.  The  concluding  part  of  the  paper  is  devoted 
to  a  critical  examination  of  the  nature  of  isomerism,  and 
the  author  controverts  the  ordinary  view  which  supposes 
that  all  bodies  are  constituted  of  atoms  fixed  in  space,  and 
that  isomeric  substances  are  produced  by  a  variation  of 
the  position  of  some  radical  or  radicals  in  the  same  mole¬ 
cule.  On  the  other  hand,  the  author  advocates  the  prin¬ 
ciple  of  atomic  motion — so  largely  accepted  in  physics,  so 
little  in  chemistry — and  believes  that  the  energy  of  the 
chemical  reaction  at  the  moment  of  transfer  of  the  nitryl- 
radical  may  confer  upon  it  specific  functions,  and  may 
account  for  the  differences  observed  in  the  isomers — in 
fact,  that  it  is  altogether  a  question  of  force . 

Dr.  Odling  remarked  that  the  paper  before  them  was 
one  which  deserved  a  careful  study,  and  he  regretted, 
from  its  having  so  recently  come  in  possession,  that  he 
could  not  follow  the  author,  on  first  reading,  so  closely  as 
he  should  have  wished.  He  understood  that  Dr.  Mills 
contradicted  the  results  of  Fittig  and  others,  and  argued 
the  existence  of  special  functions  on  the  part  of  the  nitryl, 
denying  the  necessity  of  replacing  any  particular  atom  of 
hydrogen  in  a  compound  molecule  by  N02. 

Dr.  Hugo  Muller  said  that,  so  far  as  he  could  follow 
the  subject  of  the  interesting  paper  just  now  read,  it  ap¬ 
peared  to  him  that  Dr.  Mills  had  somewhat  changed  his 
views  regarding  the  nature  of  the  nitro-compounds,  and 
seemed  now  more  inclined  to  ascribe  the  difference  of 
deportments  of  the  nitryl  (N02)  in  various  nitro-com¬ 
pounds,  when  they  are  submitted  to  the  action  of  reducing 
agents,  rather  to  the  peculiar  nature  of  the  “rest”  than 
to  the  polymeric  nature  of  the  nitryl  which  he  sought  to 
establish  in  his  former  paper.  With  regard  to  the  forma¬ 
tion  of  nitrodracylic  acid  from  toluol,  the  speaker  said 
that  the  quantities  of  nitro-  and  dinitro-toluol  formed 


along  with  it  depended  in  all  probability  on  the  mode  of 
conducting  the  operation.  State  of  concentration  and 
time  of  action  of  the  acid  must  influence  the  result. 
Toluol  when  acted  upon  by  dilute  nitric  acid  is  gradually, 
but  entirely,  converted  into  benzoic  acid,  nitrodracylic  acid, 
and  a  very  soluble  and  readily  fusible  acid,  which  may  be 
identical  with  the  one  just  described  by  Dr.  Mills,  as 
having  been  formed  by  the  action  of  nitric  acid  upon  the 
benzoic  acid  obtained  from  amidodracylic  acid. 

Dr.  Odling  then  referred  again  to  some  passages  in  Dr. 
Mills’  paper,  from  which  it  appeared  that  he  still  enter¬ 
tains  the  views  expressed  on  a  former  occasion  with  regard 
to  the  nature  of  the  nitro-compounds. 

Dr.  Muller  then  said  it  required  a  closer  study  of  the 
author’s  paper  to  enable  one  to  enter  upon  a  discussion  of 
it,  but  he  still  thought  that  the  assumption  of  the  nitryl 
occupying  different  places  in  the  ordinary  nitrobenzoic 
acid  and  the  nitrodracylic  acid,  would  suffice  to  account 
for  the  differences  exhibited  by  these  bodies.  Some  years 
ago,  when  engaged,  conjointly  with  Dr.  De  la  Rue,  in  the 
investigation  of  the  products  of  the  action  of  dilute  nitric 
acid  on  the  homologues  of  benzol,  he  had  prepared  a  large 
quantity  of  benzoic  acid  from  toluol,  which,  although  sub¬ 
jected  to  various  treatments  for  the  purpose  of  purifica¬ 
tion,  yet  showed  a  certain  peculiar  difference  from  ordinary 
benzoic  acid,  and  this  gave  rise  to  the  opinion  that  the 
acid  in  question  was  identical  with  Kolbe  and  Laute- 
mann’s  salylic  acid.  Fittig,  however,  proved  afterwards 
the  identity  of  this  acid  with  benzoic  acid.  A  minute 
admixture  of  some  other  substance  was  the  cause  of  this 
difference,  and  on  repeating  Fittig’ s  experiments  benzoic 
acid  was  obtained,  which  in  every  respect  was  identical 
with  the  ordinary  benzoic  acid.  As  in  all  probability  the 
acid  obtained  by  the  action  of  dilute  nitric  acid  upon 
toluol  is  identical  with  that  obtained  from  amidodracylic 
acid,  and  inasmuch  as  this  latter,  according  to  Dr.  Mills’s 
experiments,  shows  a  certain  difference  from  ordinary 
benzoic  acid  in  its  deportment  with  concentrated  nitric 
acid,  the  acid  obtained  from  toluol  might,  after  all,  turn 
out  to  be  not  identical,  but  isomeric,  with  benzoic  acid. 

Professor  G.  C.  Foster  said  he  was  well  acquainted 
with  the  views  held  by  his  friend  and  former  colleague, 
Dr.  Mills,  and  that  he  conceived  the  existence  of  two 
kinds  of  nitryl,  one  of  which  could  be  reduced  to  nitric 
oxide,  and  the  other  to  amide  by  the  same  mode  of  treat¬ 
ment.  The  speaker  did  not,  however,  give  his  assent  to 
Dr.  Mills’s  views. 

The  President  moved  a  vote  of  thanks  to  the  author 
for  his  interesting  communication,  and  then  declared  the 
meeting  adjourned  until  Thursday,  December  7,  when  Dr. 
J.  H.  Gladstone  would  read  a  paper  “  On  Pyrophospho - 
triamic  Acid.” 


PHARMACEUTICAL  SOCIETY. 

Wednesday,  November  j. 

Mr.  Hills,  Vice-President,  in  the  Chair. 

Mr.  Hanbury  read  a  paper  by  Mr.  L.  W.  Stewart,  of  the 
Madras  Army,  “  On  the  Medicinal  Uses  of  the  Indian 
Species  of  Barberry.”  It  was  stated  that  a  strong  tincture 
of  the  bark  in  combination  with  liquor  arsenialis  had  been 
found  useful  in  cases  of  intermittent,  remittent,  and  typhus 
fevers.  The  author  conjectured  that  a  tincture  of  the 
kind  was  one  of  the  ingredients  of  Warburg’s  fever 
tincture. 

From  a  conversation  which  followed  the  reading  of  the 
paper,  we  gathered  that  the  composition  of  Warburg’s 
fever  tincture  was  still  a  secret,  and  its  value  doubtful.  It 
was  formerly  furnished  to  Indian  troops  by  the  Govern¬ 
ment,  but  its  use  had  been  discontinued,  and  now  little 
was  sold  in  India. 

Professor  Redwood  read  a  short  communication  by  Mr. 
Barber  “  On  Red\Oxide  of  Mercury  Ointment.”  The 
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author  recommended  the  use  of  yellow  in  place  of  white 
wax.  The  formula  recommended  was  as  follows  : — Red 
oxide  of  mercury,  1  part ;  yellow  wax,  2.  parts  ;  almond 
oil,  6  parts.  An  ointment  made  in  this  way  kept  its  colour, 
and  did  not  become  rancid.  The  Professor  afterwards 
mentioned  some  cases  in  which  colouring  matter  seemed 
of  some  importance.  One  was  that  of  ceratum  saponis, 
which  made  with  brown  vinegar  was  a  much  more  satis¬ 
factory  preparation  than  when  made  with  acetic  acid. 

Mr.  Hanbtjry  spoke  of  the  importance  of  the  use  of 
pure  white  wax  in  pharmacy,  and  more  particularly  in  the 
preparation  of  cold  cream. 

The  Chairman  mentioned  that  pure  white  wax  is  always 
sold  in  square  blocks  ;  that  in  round  cakes  is  always  adul¬ 
terated.  He  added  that  the  keeping  of  ointments  sweet 
was  a"matter  of  great  difficulty  ;  but  a  most  important  point 
was  never  to  fill  a  pot  without  having  it  well  cleaned  and 
scalded  out. 

Dr.  Attfield  mentioned  a  gross  case  of  quack  impos¬ 
ture.  He  had  had  forwarded  to  him  a  white  powder  im¬ 
ported  from  France,  and  sold  here  as  solid  cod  liver  oil.  On 
examination,  it  proved  to  be  nothing  more  than  sugar  of 
milk,  barely  flavoured  with  cod  liver  oil. 

[Can  any  one  tell  us  what  cod  liver  oil  pills  are  made  of  > 
We  have  seen  in  a  window  in  Fleet  Street  a  large  bottle  of 
brown  cod  liver  oil,  having  a  comparatively  small  hollow 
stopper  filled  with  pills  ;  a  label  attached  states  that  the 
pills  in  the  small  stopper  have  the  medicinal  value  of 
the  oil  in  the  big  bottle. — Ed.  C.  N.] 

In  the  course  of  a  conversation  introduced  by  a  reference 
to  the  Excise  interference  with  the  sale  of  quinine  wine, 
Professor  Redwood  took  the  opportunity  of  stating  his 
view  of  the  law  as  it  relates  to  the  retailing  of  drugs.  It 
was  derived  from  a  leading  article  in  the  Pharmaceutical 
Journal  for  August,  1843,  embodying  extracts  from  a 
pamphlet  published  in  1 8  30  on  the  Stamp  Actspassed  in  the 
years  1802  and  1812,  which  if  they  have  never  been  re¬ 
pealed,  have  never  been  enforced,  nor  held  authoritatively 
to  be  open  to  the  construction  sought  to  be  put  upon  them. 
The  Professor’s  opinion  is  most  concisely  expressed  in  the 
concluding  sentence  of  the  article  mentioned.  “  It  would 
appear  .  .  .  that  grocers,  oilmen,  hucksters,  and  other 

unqualified  persons,  cannot  legally  sell  medicines,  either 
simple  or  compounded,  without  taking  out  a  license,  and 
cannot  sell  compounded  medicines,  such  as  tinctures,  pills, 
&c.,  without  attaching  a  stamp  to  each  article.” 


ACADEMY  OF  SCIENCES. 

November  13,  1865. 

We  may  notice  the  last  paper  in  the  Comptes  Rendus  first, 
as  being  the  most  important.  It  is  a  note,  by  M.  Campisi, 
announcing  the  formation  of  “ A  Compound  of  Mercury 
and  Benzyle  Hg(C7H7)2.”  The  method  by  which  he  has 
prepared  it  is  not  yet  given.  The  compound  is  found  to 
crystallise  in  white  needles,  which  fuse  at  a  temperature 
above  200°  C.  It  is  slightly  soluble  in  cold  alcohol,  more 
so  in  boiling  alcohol,  and  more  soluble  still  in  ether.  By 
means  of  this  compound  the  author  hopes  to  obtain  other 
metallic  compounds  with  benzyle. 

The  next  paper  in  importance  is  a  note  by  M.  Baudri- 
mont,  “  Researches  on  the  Nature  of  White  Phosphorus ,” 
in  which  he  establishes  that  white  phosphorus  is  neither 
a  hydrate  nor  an  allotropic  state  of  ordinary  phosphorus, 
and  that  it  does  not  result  from  a  sort  of  devitrification  of 
transparent  phosphorus ;  but  that  it  is,  in  fact,  merely 
ordinary  phosphorus  irregularly  corroded  on  the  surface 
by  the  action  of  air  dissolved  in  the  water,  a  slow  com¬ 
bustion  which  is  accelerated  by  the  action  of  light,  and 
which  ceases  as  soon  as  the  water  holds  no  more 
oxygen  in  solution.  We  give  some  of  the  experiments 
which  appear  to  decide  the  matter.  Phosphorus  covered 


with  a  white  crust  lost  next  to  nothing  in  drying,  while 
a  stick  of  transparent  phosphorus  exposed  in  distilled 
water  lost  weight  as  it  became  covered  with  the 
crust.  If  the  crust  had  been  a  hydrate,  an  increase  of 
weight  would  have  been  observed.  On  becoming  covered 
with  the  crust  phosphorus  loses  none  of  its  properties  ; 
its  solubility  and  fusion  point  remain  exactly  the  same, 
and  it  is  as  readily  transformed  into  red  phosphorus. 
Hence  it  would  appear  that  nothing  like  an  allotropic 
difference  is  observable.  Lastlv,  it  is  shown  that  water 
deprived  of  air  and  oxygen  has  no  effect  on  semi-trans¬ 
parent  phosphorus,  while  other  specimens  kept  in  water 
containing  air,  and  often  renewed,  become  covered  with 
the  white  crust,  the  water  becoming  acid  from  the  forma¬ 
tion  of  phosphorous  acid. 

Mu  Oppenheim  presented  a  “  Contribution  to  the  History  of 
AUylene In  continuation  of  his  researches,  the  author  has 
studied  the  action  of  oxygenated  salts  on  the  compounds 
of  allylene,  with  iodine,  bromine,  and  hydriodic  acid.  He 
prepares  iodide  of  allylene  in  quantity  by  exposing  allylene 
in  contact  with  a  solution  of  iodine  in  iodide  of  potassium 
to  sunlight,  in  sealed  flasks,  for  a  couple  of  months.  The 
iodide  formed  is  an  oily  body,  which  distils  from  196°  to 
200°.  Salts  of  silver,  acetate  and  oxalate  for  example, 
act  on  the  iodide  with  difficulty ;  but  when  heated  in 
sealed  tubes  with  these  salts  and  with  ether  or  glacial 
acetic  acid,  the  iodide  of  allylene  is  almost  completely 
carbonised.  An  alcoholic  solution  of  acetate  of  potash 
acts  on  the  iodide,  setting  allylene  free,  while  the  acetic 
acid  and  alcohol  form  acetate  of  ethyl.  To  form  acetic 
acid  hydrogen  is  necessary,  and  therefore  a  part  of  the 
iodide  of  allylene  should  be  reduced  to  C3H2I2  or  C2HI ; 
but  the  author  has  not  yet  been  able  to  prove  the  presence  . 
of  such  bodies.  Bibromide  of  allylene  behaves  with  regard 
to  the  salts  of  silver  like  the  iodide.  The  reaction  of 
tetrabromide  of  allylene  with  alcoholic  acetate  of  potash 
is  very  definite,  and  is  represented  by  the  following  equa¬ 
tion  : — 

C2H4Br2+  C‘2lI3°  J-  O  +  j  O 

=  C3H3Br3  +  KBr  +  }  0  +  g  }  0. 

In  this  reaction  it  is  seen  that  the  tetrabromide  of  allylene 
does  not  behave  as  the  bromide  of  a  hydrocarbide,  but 
more  like  the  hydrobromate  of  a  bromated  hydrocarbide 
— the  hydrobromate  of  bromated  propylene,  for  example, 
C2H3Br3HBr. 

Thus  the  bromine  of  the  bromides  of  allylene  seems  to 
be  united  with  the  carbon  as  strongly  as  the  hydrogen  ; 
the  bromine,  so  to  speak,  has  entered  into  the  radical, 
and  then  the  bromides  of  allylene  behave  like  substitution 
products,  which  do  not  exchange  their  bromine  for  the 
residue  HO. 

The  product  of  the  above  reaction,  C3H3Br3,  tribromated 
propylene ,  is  an  unstable,  colourless  body,  boiling  at  1839 
—  185°,  and  is  distinguished  by  this  characteristic  from 
the  isomeric  compound  formed  by  Liebermann  by  the 
action  of  bromine  on  allylenide  of  silver  (C3H3Ag).  This 
latter  body,  which  may  be  regarded  as  bibromide  of  mono¬ 
bromated  allylene,  is  completely  destroyed  by  boiling. 

Tribromated  propylene  exposed  to  the  light  with  bromine 
is  slowly  transformed  into  a  solid  pentabromide,  or  bibro¬ 
mide  of  tribromated  propylene.  It  crystallises  from  ether 
in  beautiful  prisms.  Allylene  is  combined  with  hydriodic 
acid  by  introducing  a  concentrated  solution  of  the  acid 
into  flasks  filled  with  allylene.  Heat  is  disengaged,  and 
a  heavy  oil,  bihydriodate  of  allylene,  is  formed.  Alcoholic 
potash  reduces  this  body  to  monohydriodate,  which  has 
nearly  the  same  boiling-point  as  its  isomer  iodide  of  allyl, 
from  which,  however,  it  is  distinguished  by  its  behaviour 
towards  bromine,  and  also  by  its  odour. 

M.  C.  W.  Blomstrand  made  another  communication 
on  the  (i mysterious”  metal  Niobium .  The  author  has 
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compared  his  own  results  with  those  of  Marignac,  and 
expresses  a  general  concurrence  with  the  views  of  the 
latter  chemist.  They  agree  that  hyponiobic,  niobous,  or 
dianic  acid  is  only  the  acid  of  niobium,  corresponding  to 
tantalic  acid,  and  concur  in  thinking  that  the  mineral 
Rose  experimented  with,  and  prepared  the  yellow  niobic 
chloride  from,  must  have  contained  a  considerable  quantity 
of  tantalum.  Marignac  regards  niobium  and  tantalum  as 
pentatomic  metals  ;  but  Blomstrand  considers  them  as  a 
bi-  or  tetratomic.  We  shall  probably  hear  a  good  deal  of 
niobium  before  the  question  is  decided. 

M.  Cailleletet  presented  a  note  “  On  the  Gases  contained 
in  Cast  Iron  and  Steel  in  a  State  of  Fusion.”  As  the 
metals  run  into  moulds  and  solidify,  a  large  quantity  of 
gas  escapes.  The  author  has  succeeded  in  collecting  this 
gas  and  analysing  it.  We  give  the  percentage  composition 
of  the  gas  from  grey  cast-iron  obtained  with  coke  : — 
Hydrogen,  33*70  ;  carbonic  oxide,  57*90  ;  nitrogen,  8*40. 
He  is  in  doubt  whether  the  nitrogen  really  escaped  from 
the  metal,  or  whether  it  was  derived  from  air  in  his 
apparatus.  We  may  give  some  account  of  the  apparatus 
used,  with  cast-iron,  at  a  future  time.  No  apparatus  the 
author  could  contrive  would  stand  the  experiment  with 
cast  iron,  and  all  he  can  say  of  the  gas  escaping  from  it  is, 
that  it  contained  hydrogen  and  carbonic  oxide,  but  the 
imperfection  of  his  apparatus  always  admitted  air. 

M.  Gernez  sent  a  paper  “  On  Supersaturated  Solutions.” 
It  was  a  reply  to  M.  Jeannel,  who  attributes  the  sudden 
crystallisation  of  supersaturated  solutions  to  purely  physical 
causes.  M.  Gernez,  our  readers  know,  asserts  that  the 
crystallisation  is  brought  about  by  the  contact  of  a  solid 
particle,  no  matter  how  minute,  of  the  substance  held  in 
solution.  In  his  present  paper,  M.  Gernez  says,  at  some 
length,  that  he  has  repeated  all  M.  Jeannel’s  experiments, 
and  has  only  arrived  at  results  which  confirm  his  own 
views. 

M.  Maumene  presented  a  note  “  On  the  Origin  of  the 
Sulphuretted  Waters  of  the  Pyrenees.”  The  author  believes 
he  has  discovered  a  double  sulphide  of  iron  and  sodium  in 
the  slaty  schist  through  which  the  water  rises  at  Cauterets ; 
#nd  he  makes’  the  announcement  at  this  moment  in  order 
|  that  all  the  scientific  world  may  take  notice  and  stand 
jalide  while  he  continues  the  studies  necessary  to  demon¬ 
strate  that  which  at  present  he  only  believes  to  be  extremely 
probable,  viz.,  the  existence  of  a  double  sulphide  of  iron 
and  sodium  in  all  rocks  from  which  sulphuretted  waters 
issue. 

We  cannot  understand  upon  what  principle  the  publi¬ 
cation  of  papers  in  the  Comptes-Rendus  is  regulated.  We 
fin<|,  for  instance,  the  following M.  Zaliwski  read  note 
^concerning  a  law,  which,  according  to  him,  enables  us 
to  recognise  d  priori  the  solvents  of  iodine.”  The  note  is 
not  published ;  but  whatever  it  may  have  been,  it  could 
hardly  have  been  more  stupid  than  some  that  are  published 
every  week. 


NOTICES  OP  BOOKS. 


Chemistry  and  its  Founders  :  Ferdinand  Hoefer,  La  Chimie 
enseignee  par  la  Biographie  de  ses  Fondateurs.  Paris  : 
Hachette.  1865. 

To  instruct,  to  amuse,  and  to  furnish  matter  for  thought 
— “  instruire,  plaire,  et  donner  a  penser  ” — has  been  Dr. 
Hoefer’s  object  in  writing  the  charming  little  volume 
before  us,  and  among  the  valuable  works  of  this  dis¬ 
tinguished  author  we  have  here  one  which  will  assuredly 
take  a  very  high  place.  Since  the  appearance  of  Liebig’s 
well-known  “Letters  on  Chemistry”  and  the  late  Pro¬ 
fessor  Johnston’s  “  Chemistry  of  Common  Life  ”  there 
has  been  no  work  calculated  to  inspire  so  intense  a  love 
for  chemical  research  in  the  student,  or  to  afford  so  much 
interest  to  the  professional  chemist,  as  the  present  volume. 
Starting  from  the  commencement  of  things,  Dr.  Hoefer 


treats,  in  his  first  section,  of  the  birth  of  chemistry  and 
its  gradual  development  through  the  periods  of  Alchymy 
and  Pneumatic  Chemistry  to  that  of  Modern  Chemistry , 
dating  from  the  epoch  of  Robert  Boyle,  where  we  get  the 
first  glimpses  of  chemical  analysis. 

Around  the  biographical  sketches  of  Boyle,  Lavoisier, 
Priestley,  Scheele,  and  Davy,  in  the  second  division  of 
the  work,  are  grouped  those  of  less  famed  philosophers, 
and  the  discoveries  of  those  facts  upon  which  has  been 
built  the  present  colossal  and  useful  structure  of  modern 
chemistry.  In  spite  of  the  disadvantages  to  which  science 
has  ever  been  submitted  in  this  country,  compared  wdth 
France  and  German)',  English  discoveries  hold  a  very 
prominent  position  in  Dr.  Hoefer’s  work.  Indeed,  since 
the  appearance  of  his  “  Histoire  de  la  Chimie,”  in  two 
vols.  (for  a  new  edition  of  which  chemists  have  long  been 
waiting),  we  may  safely  state  that  this  is  the  first  time 
the  history  of  chemical  research  has  been  touched  upon 
by  a  truly  impartial  and  extremely  competent  judge,  and 
England  will,  we  doubt  not,  be  proud  of  the  work.  Scheele 
and  Davy  are,  upon  the  whole,  the  finest  flowers  in  this 
brilliant  chemical  bouquet,  and  the  section  of  the  book 
devoted  to  them  reads  with  all  the  interest  of  romance.  The 
third,  and  last,  portion  is  devoted  to  the  future  of  chemistry, 
which  our  author,  acting  up  to  the  poet  Longfellow's 
principles,  goes  forth  to  meet  “without  fear  and.  with  a 
manly  heart.” 

To  assert  that  the  origin  of  chemistry  is  lost  in  the 
“  nuit  des  temps  ”  is,  according  to  Dr.  Hoefer,  a  sonorous 
phrase  which  teaches  nothing.  We  must  seek  this  origin 
in  the  workshops  of  the  blacksmith,  the  enameller,  the 
colour-maker,  and  the  druggist ;  nay,  even  in  the  kitchens  of 
our  ancestors  long  before  the  wrord  chemistry  existed. 
This  word,  whose  origin  and  meaning  has  been  cause  of 
much  discussion,  the  author  shows  to  date  from  the  fourth 
or  fifth  century,  and  to  signify  the  art  of  melting  or  dis¬ 
solving.  The  birth  of  the  process  of  distillation  is  traced 
back  to  the  time  of  Pliny.  Aristotle,  who  lived  three 
centuries  earlier,  knew  that  liquids  were  evaporated  by 
heat,  and  that  their  steam  condensed  again  by  cold,  but 
Pliny  gives  (in  his  Nat.  Hist.,  xv.  7)  the  first  vestige  of  a 
distilling  apparatus.  He  says,  “The  fire  is  lit  under  the 
pot  which  contains  the  resin ;  the  vapour  rises  and  con¬ 
denses  on  the  cloth  which  is  spread  over  the  orifice  of 
the  pot ;  when  the  operation  is  finished  the  cloth,  impreg¬ 
nated  with  oil,  is  squeezed.” 

In  ancient  times  the  art  of  manipulating  and  the  art 
of  thinking — in  other  terms,  the  artisan  and  the  philo¬ 
sopher — were  separated  by  an  immense  abyss ;  and  before 
arriving  at  the  state  of  alchemy,  the  science  of  chemistry 
had  to  wade  through  a  very  curious  “sacred”  period,  to 
which  Dr.  Hoefer  has  devoted  some  interesting  pages. 
This  sacred  or  divine  art  was  first  practised  by  the  Egyptian 
priests.  The  evaporation  of  water  was  observed  to  leave 
a  sediment  of  earthy  matter  whilst  the  vapour  rose  in  the 
air  ;  hence  it  wras  concluded  that  water  was  transformed 
into  earth  and  air.  From  transformation  to  metempsychosis 
there  was  only  a  step.  Again,  lead  or  tin  was  calcined  ; 
the  oxidation  which  occurs  signified  the  death  of  the  metal. 
The  oxide  heated  in  its  turn  with  grains  of  wheat  repro¬ 
duced  the  lead  ;  this  wras  the  revivification  or  resurrection 
of  the  metal.  “The  grains  of  wheat,”  says  Dr.  Hoefer, 
‘  ‘  were  the  symbol  of  resurrection  or  of  immortality,  as 
appear  to  attest  the  little  satchels  of  wheat  found  ■with 
the  Egyptian  mummies.”  The  alchemists  knew,  amongst 
other  things,  that  copper  dissolves  in  nitric  acid,  and  that 
when  apiece  of  iron  is  thrown  into  the  solution  the  copper 
is  deposited  whilst  the  iron  disappears.  Let  us  place  our¬ 
selves  in  the  position  of  the  alchemists  in  presence  of  this 
pseudo- curious  fact,  should  we  not  have  said,  as  they  did, 
that  the  iron  was  transformed  into  copper  l  The  famous 
theory  of  the  transmutation  of  metals  reposed,  indeed,  upon 
well-observed  facts,  but  facts  which  were  erroneously 
interpreted.  As  to  the  philosopher's  stone ,  we  are  here 
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again  shown  that  the  alchemists  themselves  varied  con¬ 
siderably  in  opinion  about  it.  In  order  that  his  readers 
may  judge  what  sort  of  a  life  an  alchemist  led,  our  author 
gives  the  history  of  the  enthusiastic  Denis  Zacaire,  born 
in  1510,  who,  having  inherited  a  small  fortune  from  his 
parents,  was  robbed,  first  by  an  Arab,  then  by  a  Greek, 
next  by  a  French  or  a  German  adept ,  until  his  little  income 
was  almost  entirely  wasted  in  the  vain  pursuit.  Zecaire 
tells  us  himself  that  he  did,  thank  Heaven,  finally  succeed 
in  forming  gold  ;  but  whilst  on  his  road  to  some  place  in 
Germany,  where  he  was  going  to  enjoy  the  fruits  of  his 
supposed  discovery,  the  poor  fellow  met  with  a  mournful 
end — he  was  assassinated  at  Cologne  by  his  fellow-traveller. 

After  a  while  what  is  called  the  experimental  method 
dawned  (300  years  before  the  time  of  Lord  Bacon  *)  with 
that  extraordinary  genius,  Roger  Bacon,  although  Aristotle 
had  alluded  to  it,  fifteen  centuries  earlier,  as  the  true 
method  of  studying  nature.  In  the  sixteenth  century  we 
find  Paracelsus  and  his  contemporary,  Bernard  Palissy, 
vigorously  propagating  this  experimental  doctrine,  and 
advocating  practice  before  theory ;  but  even  in  the  middle 
of  the  eighteenth  these  two  things  were  so  distant  from 
each  other  in  men’s  minds  that  in  the  public  colleges  of 
Paris  there  was  always  a  lecturer  and  a  demonstrator. 
Under  Louis  XY.  the  demonstrator  of  the  chemical 
lectures  at  the  Jardin  du  Roi  was  Rouelle,  and  his  demon¬ 
strations  were  often  exactly  the  opposite  of  the  theory  just 
before  propounded  by  the  lecturer. 

This  Rouelle  was  a  very  original  personage.  We  find 
in  him  something  of  Paracelsus  and  something  of  Bernard 
Palissy.  He  demonstrated  very  energetically,  was  apt 
sometimes  to  require  the  assistance  of  his  nephew — his 
“eternal  nephew,”  as  he  called  him — who  was  rarely 
present  when  wanted.  Under  these  circumstances  Rouelle 
would  go  himself  from  the  amphitheatre  to  the  laboratory 
to  fetch  what  he  required,  continuing  his  lesson  the  whole 
time,  and  returning  to  the  lecture-room  with  the  exclama¬ 
tion,  “  Yes,  gentlemen,  that  is  what  I  had  to  explain  to 
you  !  ”  When  begged  to  recommence  he  would  do  so  in 
the  kindest  manner  possible,  believing  that  he  had  not 
made  himself  understood.  Rouelle  was  the  professor  of 
Lavoisier. 

If  we  follow  up,  in  Dr.  Hoefer’s  work,  the  history  of 
oxygen  gas,  we  pass  certainly  through  some  of  the  most 
romantic  paths  in  chemistry.  Oxygen  was  obtained  for 
the  first  time  in  a  state  of  purity  by  Eck  de  Sulzbach,  a 
wandering  alchymist,  in  1489,  by  heating  red  oxide  of 
mercury.  But  in  those  days  the  means  of  collecting  gases 
were  unknown.  The  pneumatic  trough  (an  invention 
usually  attributed  to  Priestley,  who  merely  used  mercury 
for  the  first  time  instead  of  water),  by  which  gases  may  be 
collected,  was  invented  and  described  by  the  poor  Parisian 
student,  Maitrel  d’Element,  who  published  a  pamphlet 
upon  it  in  1719,  after  being  “snubbed”  by  the  Academy, 
and  dedicated  it  “  to  the  ladies.”  These  are  facts,  well 
established  by  Dr.  Iloefer,  with  which  those  who  are 
acquainted  with  his  “History  of  Chemistry”  may  be 
already  familiar.  The  history  of  oxygen  in  the  hands  of 
Jean  Ray,  Robert  Boyle,  John  Mayow,  Priestley,  Scheele, 
and  Lavoisier,  and  the  gradually  developed  theories  of 
combustion  and  respiration,  form  some  of  the  most  interest¬ 
ing  chapters  in  this  volume.  There  are  also  some  remark¬ 
able  paragraphs  relating  to  Lavoisier’s  unfortunate  death 
upon  the  scaffold  :  it  would  appear  that  several  “  dis¬ 
tinguished  savants  ”  of  that  terrible  epoch  in  French 
history  had  it  in  their  power  to  save  the  life  of  this 
wonderful  genius,  if  they  had  possessed  courage  to  come 
forward  at  the  last  moment,  or  had  they  not  been  restrained 
by  motives  distinct  from  fear. 

The  biography  of  Charles  William  Scheele  is  sketched 


*  Baron  Liebig’s  admirable  study  of  Lord  Bacon  as  a  man  of  science, 
published  some  months  ago  in  Macmillan's  Magazine,  will  tend  to 
modify  the  general  opinion  entertained  in  England  of  this  singular 
man’s  experimental  (!)  philosophy. 


by  Dr.  Hoefer  in  a  very  clever  manner,  but  we  have  no 
space  to  quote  from  it.  Born  on  December  19,  1742,  at 
Stralsund,  he  became  assistant  to  an  apothecary  at  the 
age  of  14.  It  was  in  the  midst  of  the  most  obscure  occu¬ 
pations  that  Scheele  perfected  himself  in  the  study  of  a 
science  which  owes  to  him  more  discoveries  than  to  any 
other  man.  The  history  of  his  career  will  encourage,  for 
years  to  come,  those  whose  first  love  for  chemical  research 
is  attended  with  more  than  ordinary  difficulties.  In  1786 
he  married  the  widow  who  had  given  up  to  him  the  little 
pharmacy  at  Kjoping,  which  yielded  him  about  600  franca 
a  year,  and  died  two  days  after  his  marriage,  at  the 
age  of  not  quite  44  years.  The  King,  wishing  to  recom¬ 
pense  a  man  whose  name  was  so  familiar  to  him,  had  his 
name  added  to  the  list  of  Swedish  knights,  “but  his 
minister,  little  acquainted  with  the  savants  of  the  day,” 
sent  the  order  to  the  wrong  person — some  lucky  homonyme. 

With  this  we  must  take  leave,  at  least  for  the  present, 
of  Dr.  Hoefer’s  very  interesting  and  instructive  volume. 

T.  L.  Phipson,  Ph.D.,  F.C.S. 


NOTICES  OP  PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

2719.  J.  Blaggs,  Chancery  Lane,  “  Improvements  in  the 
manufacture  of  inflammable  gases,  and  in  their  applica¬ 
tion  to  useful  purposes.” — Petition  recorded  Oct.  21, 1865. 

2768.  S.  Sequelin,  Camden  Town,  “  Improvements  in 
the  purification  and  preparation  of  animal  and  vegetable 
wax,  stearine,  spermaceti,  paraffine,  and  other  solid,  waxy, 
or  fatty  substances.” — October  27,  1865. 

2786.  H.  Larkin,  Torriano  Cottages,  Leighton  Road, 
N.W.,  “Improvements  in  lamps  for  the  combustion  of 
magnesium,  and  in  preparing  magnesium  for  burning.” — 
October  28,  1865. 

2808.  H.  Y.  D.  Scott,  Ealing,  Middlesex,  “Improve¬ 
ments  in  the  treatment  and  deodorisation  of  sewage  water.” 
—  October  31,  1865. 

2810.  J.  Sellars,  Manchester,  “Improvements  in  the 
manufacture  of  artificial  gum,  size,  or  stiffening  matter.” 

2818.  C.  H.  Wood,  Aldgate,  and  E.  L.  Barret,  Thrawl 
Street,  Spitalfields,  “  An  improved  mode  of  purifying 
gas.” — November  1,  1865. 

2825.  L.  Schad,  Warrington,  Lancashire,  “  Improve¬ 
ments  in  the  manufacture  of  colouring  matter  for  dyeing 
and  printing.” 

2833.  J.  Webster,  Birmingham,  “Improvements  in 
generating  and  applying  certain  gases,  and  in  apparatus  to 
be  employed  therein.” — November  2,  1865. 

2835.  H.  Bessemer,  Queen  Street  Place,  New  Cannon 
Street,  London,  “Improvements  in  the  manufacture  of 
iron  and  steel,  and  in  apparatus  employed  in  such  manui 
factures.” 

2838.  J.  B.  Elkington,  Newhall  Street,  Birmingham, 
“  Improvements  in  the  manufacture  of  copper  from  copper 
ore.” — November  3,  1865. 

2853.  J.  Thys,  Grove  Road,  Mile  End,  “  An  improved 
non-conducting  composition  for  preventing  the  radiation 
or  transmission  of  heat  or  cold.” — November  4,  1865. 

2859.  A.  Paraff,  Manchester,  “Improvements  in  print¬ 
ing  and  dyeing  textile  fabrics  and  yarns.” — Nov.  6,  1865. 

2867.  D.  Barker,  St.  James’s  Street,  Piccadilly,  “Im¬ 
provements  in  the  manufacture  of  bricks  and  artificial 
stone  and  marble.” — November  7,  1865. 

Notices  to  Proceed. 

1766.  John  Dale  and  R.  S.  Dale,  B.A.,  Manchester, 
“  Improvements  in  the  production  of  pigments  suitable 
for  printing  upon  paper  and  woven  fabrics.” — Petition 
recorded  July  4,  1865. 


Miscellaneous — Answers  to  Correspondents . 


/Chemical  News, 
I  Nov.  24,  1865. 


254 


CORRESPONDENCE. 


New  Iron  Ore. 

To  the  Editor  of  the  Chemical  News. 

Sib, — Permit  me,  through  your  columns,  to  draw  the 
attention  of  your  readers  to  what  appears  to  myself  and 
others  to  be  an  undescribed  ore  of  iron.  It  has  much  of 
the  characteristic  appearance  of  plumbago,  and  leaves  a 
black  greasy  stain  when  rubbed  between  the  fingers.  It 
is  comparatively  soft,  and  when  scratched  with  a  knife 
falls  off  the  mass  in  beautiful  shining  particles,  having  a 
metallic  lustre  and  not  unlike  powdered  mica.  This 
mineral  is  said  to  have  been  obtained  in  Ireland,  near  the 
surface,  underlying  about  fifteen  feet  of  peat.  Its  analysis 
gives  the  following  percentage  : — 

Insoluble  (in  HC1  and  NOt,)  .  9*5 

Ferric  oxide  ....  90*5 

IOO’O 

This  mineral  is  quite  unacted  upon  before  the  blowpipe, 
and  contains  no  carbonaceous  matter  whatever.  I  enclose 
a  small  fragment  for  your  inspection. 

I  am,  & c.  Jno.  Suthebland. 

314,  Duke  Street,  Glasgow,  November  21, 


Notes  on  the  “  Analysis  of  the  Phosphatic  Roc/c  recently 
Discovered  in  Wales ,  by  Dr.  T.  L.  Phipson.” 

To  the  Editor  of  the  Chemical  News. 

Sib, — In  this  paper  Dr.  Phipson  tells  us  that  a  “  deposit” 
or  “lode,”  he  does  not  say  which,  of  phosphatic  material 
has  lately  been  discovered  in  Wales,  and  that  to  supply 
the  want  of  an  analysis  in  a  memoir  by  Prof.  Yoelcker  on 
this  subject  he  gives  us  several  analyses  of  his  own,  made 
for,  and  published  with  the  permission  of,  some  gentlemen, 
probably  a  firm  of  artificial  manure  makers,  at  Wolver¬ 
hampton,  whom,  doubtless  much  to  their  astonishment, 
he  describes  as  “  eminent  agricultural  chemists.”  Having 
effected  this  transformation,  Dr.  Phipson  next  converts,  it 
is  to  be  presumed  by  metamorphic  action,  the  “  deposit  ” 
or  “lode”  into  a  “rock,”  which  shortly  afterwards 
becomes  a  “vein,”  for  he  proceeds  to  further  enlighten 
his  reader  in  this  manner,  “  In  nature  this  phosphatic 
rock  forms  a  wide  perpendicular  vein  between  clay-schist 
and  pipe-clay,  and  in  the  neighbourhood  of  a  dark  bitu¬ 
minous  limestone.”  It  is  possible  to  form  a  guess  as  to 
the  meaning  of  this  sentence  ;  but  if  interpreted  accord¬ 
ing  to  its  construction,  one  stumbles  hopelessly.  It  may 
be  presumed  that  the  learned  chemist  means  that  this 
mineral  occurs  as  a  vein  lying  between  beds  of  schistus 
and  pipe-clay,  and  that  a  dark  bituminous  limestone  is  to 
be  met  with  close  at  hand.  He  then  gives  no  less  than 
four  analyses  of  this  substance,  which,  considering  that 
they  appear  in  a  scientific  journal,  are  striking  examples 
both  of  confused  and  of  unfinished  work.  In  each  of  these 
analyses  a  very  considerable  proportion  of  the  constituents, 
varying  from  2  to  14^  per  cent.,  remains  undetermined,  being 
huddled  together  under  one  head,  as  “carbonate  of  iron, 
carbonate  of  lime,  and  matters  not  determined.”  Again, 
in  the  two  first  analyses,  the  chemist  combines  the  con¬ 
stituents  of  the  mineral,  whilst  in  the  two  last  he  gives 
these  constituents  separately,  permitting  the  reader  to 
combine  them  at  his  leisure.  In  no  instance  does  he 
describe  the  method  pursued  in  these  analyses,  so  as  to 
render  it  possible  to  form  a  judgment  of  their  probable 
correctness  ;  and  not  until  the  conclusion  of  his  paper 
does  he  afford  any  insight  to  the  reason  why  he  regards  the 
alumina  as  existing  in  the  form  of  silicate  rather  than  that 
of  a  phosphate  of  this  earth.  From  such  analyses,  with 
from  2  to  14^  per  cent,  of  undetermined  elements,  the 
author  labours  to  construct  chemical  formulte  descriptive 
of  this  phosphate,  and  in  so  doing  has  employed  symbols 


which,  though  not  new,  have  probably  never  before  found 
themselves  conjoined.  Not  satisfied  with  this  little  eccen¬ 
tricity,  the  author  proceeds  to  exercise  his  metamorphic 

force  upon  one  of  these  symbols,  since  the  fe  in  one  line  is 

converted  in  the  next  into  Fe — a  change  possibly  unim¬ 
portant  in  his  eyes,  but  which,  in  a  symbol,  a  thing  de¬ 
manding  the  utmost  exactness  of  expression,  must  lead  to 
the  conclusion  that  two  distinct  compounds  are  signified 
by  these  differences. 

It  would  be  well,  and,  indeed,  only  becoming,  that 
before  Dr.  Phipson  and  others  of  his  stamp  appear  in 
print,  they  should  consider  whether  a  few  rough  and  in¬ 
complete  commercial  analyses  are  worthy  the  attention  of 
any  but  those  who  have  a  pecuniary  interest  in  the 
matter,  and  also  whether  they  are  justified  in  placing 
the  results  of  their  crude  experiments  and  deductions 
therefrom  before  the  public,  especially  when  conveyed  in 
language  so  careless,  confused,  and  obscure  as  that  of  the 
paper  which  has  provoked  these  notes. 

I  am,  &c.,  J.  Denham  Smith. 


MISCELLANEOUS. 


The  Hew  Chemical  Professorship  at  Oxford. 

— Sir  Benjamin  Brodie,  Bart.,  M.A.,  has  been  appointed 
Waynflete  Professor  of  Chemistry  at  Oxford.  This  ap¬ 
pointment  will  render  vacant  the  Aldrichian  Professorship 
of  Chemistry,  which  will  not  be  filled  up  now.  The  friends 
of  science  at  Oxford  are  still  few  in  number,  and  even 
these,  we  are  afraid,  do  not  put  out  all  their  strength. 
From  the  proceedings  of  a  recent  meeting  to  consider  a 
proposed  extension  of  the  University,  it  would  appear  that 
a  majority  in  Convocation  are  still  disposed  to  regard  the 
University  as  a  manufactory  for  priests.  The  Vice-Chan¬ 
cellor,  we  think  it  was,  said  that  they  did  not  “  want 
more  apothecaries  and  attornies.”  Under  the  former 
designation  we  suppose  the  reverend  gentleman  would 
include  all  those  students  who  would  devote  themselves 
more  particularly  to  the  natural  sciences.  But  to  return: 
should  the  Aldrichian  Professorship  not  be  filled  up,  we 
must  again  insist  that  the  funds  would  be  best  employed 
in  establishing  chemical  scholarships  or  fellowships  which, 
like  the  Padcliffe,  should  only  be  held  for  a  limited  number 
of  years. 


ANSWERS  TO  CORRESPONDENTS. 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editop, 
and  Advertisements  and  Business  Communications  to  the  Publisher,  at 
the  Office,  1,  Wine  Office  Court,  Fleet  Street,  London,  E.C.  Private 
letters  for  the  Editor  must  be  so  marked. 


***  In  publishing  letters  from  our  Correspondents  we  do  not  (hereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we 
do  not  agree. 


M.  P.  S.— See  present  number.  Our  reporter  mislaid  his  notes. 

Dr.  Muspratt. — Declined,  with  thanks. 

R.  L.'  S. — We  have  had  no  experience  in  the  use  of  Bunsen’s  battery 
with  bichromate  of  potash  and  sulphuric  acid. 

G - e  Law. — Next  week. 

Thallium. — It  has  only  been  done  indirectly  by  the  use  of  soda 
waste,  which  contains  a  considerable  proportion  of  lime.  The  use  of 
carbonate  of  lime  is  patented  in  England. 

X.,  Subscriber. — There  is  no  colourless  salt  of  rosaniline  that  we 
know  of.  The  colourless  base  is  precipitated  from  a  salt  on  the  addi¬ 
tion  of  an  alkali.  The  best  account  of  aniline,  &c.,  is  to  be  found  in 
Dr.  Hofmann’s  Exhibition  Report.  A  full  abstract  of  the  part  relating 
to  the  dyes  will  be  found  in  a  series  of  articles  in  Vol.  IX.  of  the 
Chemical  News. 

Books  Received. — “  Fresenius’  Quantitative  Analysis,”  edited  by  J. 

L.  Bullock  and  Arthur  Vacher  :  “  Cholera  Prospects,”  by  Tilbury  Fox. 

M. D.  Loud.  (Pamphlet). 

Received.— Formula.” 


Influence  of  Electro-negative  Elements  on  the  Spectra  of  Metals. 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Analysis  of  a  Fresh-water  Fossil  ( Unio)  from  the  Coal 
Measures,  by  Dr.  T.  L.  Phipson,  F.  C.S.,  <fc. 

The  fossil  of  which  I  have  just  made  the  analysis  is 
found  near  Tipton,  South  Staffordshire,  in  some  pits 
belonging  to  one  of  my  friends.  I  believe  it  is  the  first 
time  that  any  of  these  fossils  have  been  submitted  to 
careful  analysis,  and  the  result  is  rather  remarkable. 

The  species  in  question  belongs  to  the  genus  Unio  ; 
it  is  probably  the  Unio  Urii,  Flem.,  but  the  exact  deter¬ 
mination  is  of  little  consequence  here.  An  allied  species 
has  been  figured  by  me  in  my  recent  work,  “  The  Utili¬ 
sation  of  Minute  Life,”  p.  191.  It  is  sufficient  to  note 
that  all  the  mollusca  of  this  genus  are  fresh-water  mol- 
lusca,  and  that  the  deposit  in  which  they  are  formed  is 
a  fresh-wat§r  formation.  The  bivalve  in  question  has 
given  me  the  following  composition  :  — 


Carbonate  of  iron  .  .  .  74 ‘5  5 

,,  lime  .  .  .  6'2o 

,,  magnesia  .  .  3*20 

,,  manganese  .  .  1  *oo 

Phosphoric  acid  .  .  .  .  0^0 

Silicate  of  alumina  .  ,  .  13 '50 

Water . . . 


99*85 

It  has,  therefore,  the  composition  of  the  South  Staf¬ 
fordshire  iron  ores — i.e.,  of  the  spathic  iron  ores  of  the 
coal  formations.  We  could  not  have  greater  proof  that 
these  vast  deposits  of  iron  ore,  to  which  England  owes  so 
much  of  her  commercial  and  industrial  prosperity,  must 
be  looked  upon  by  the  geologist  as  fresh- water  forma¬ 
tions.  Deposited,  doubtless,  in  the  first  instance,  as  hy¬ 
drated  peroxide  of  iron,  like  the  bog-ore  now  forming 
in  the  Swedish  lakes,  which  (as  I  have  shown  else¬ 
where)  swarms  with  minute  organisms,  and  afterwards 
reduced  to  the  state  of  carbonate  of  protoxide  by  the 
constant  presence  of  organic  matter  in  a  state  of  decom¬ 
position. 


Recovery  of  Pure  Silver  from  Photographic  Residues , 
by  Dr.  Van  MoNgKHOVEN. 

j.  From  ©ltl  Baths. — First  filter  then  add  ammonia 
until  the  precipitate  first  formed  is  re- dissolved  ;  then 
add  sulphite  of  ammonia,  or  pass  a  current  of  sulphurous 
acid  gas.  Afterwards  heat  the  liquor  to  about  104°  F. 
for  about  an  hour,  when  all  the  silver  will  be  precipitated 
in  a  state  of  absolute  purity.  This  method  was  first  sug¬ 
gested,  I  believe,  by  M.  Stas.  After  washing  the  silver 
a  powder  obtained  as  above  may  be  at  once  dissolved  in 
nitric  acid  to  form  nitrate. 

2.  FromWaiiiingg. — The  washings  may  be  collected 
in  a  barrel  in  which  a  sheet  of  copper  is  placed.  The 
silver  will  be  precipitated  in  about  twenty-four  hours. 
When  the  liquor  has  been  often  renewed,  and  a  quantity 
of  grey  powder  of  silver  has  collected,  it  may  be  dissolved 
in  nitric  acid,  and  treated  with  ammonia  and  sulphite  of 
ammonia  as  above. 

3.  From  Paper. — Burn  the  papers  one  by  one  so  as 
to  get  a  white  ash.  Weigh  the  ashes  and  treat  them 
with  an  equal  weight  of  nitric  acid  diluted  with  twice 
its  volume  of  water.  All  the  silver  will  be  dissolved. 
Filter,  and  pour  the  solution  into  the  barrel  containing 
the  sheet  of  copper.  Treat  the  precipitated  silver  as 
before. 

Yob.  XII,  No,  313,— December  i,  1865, 


4.  From  Chloride  of  Silver. — This  may  be  at  once 
dissolved  in  ammonia  and  treated  with  the  sulphite. 
The  silver  will  be  precipitated  quite  pure. 

The  method  is  not  applicable  to  old  hyposulphite.  In 
all  other  cases  it  is  easy  to  follow,  and  furnishes  chemi¬ 
cally  pure  silver.  Every  salt  of  silver  dissolved  in  am¬ 
monia  and  treated  with  the  sulphite  is  reduced,  In 
liquors  heated  as  directed  to  104°,  the  precipitation  is 
completed  in  about  half  an  hour ;  but  in  the  cold, 
twenty-four  hours  are  required,  at  the  end  of  which  time 
the  precipitation  is  perfect.- — Bulletin  Beige  de  la  Photo¬ 
graphic. 


Researches  on  the  Influence  of  the  Flectro-negative 
Elements  on  the  Spectra  of  Metals,  by  M.  E.  Diacon.# 

( Continued  from  'page  245. ) 

It  was  mentioned  in  the  last  number  that  all  metals 
do  not  lend  themselves  equally  well  for  the  kind  of  re¬ 
searches  described.  Chlorides  of  metals,  for  example, 
which  give  a  spectrum  with  the  chlor-hydrogen  blow¬ 
pipe,  give  ordinarily  very  characteristic  lines,  but  these 
are  often  very  transient,  and  are  wanting  in  definition. 
Notwithstanding  their  transitoriness,  however,  they  may 
sometimes  give  useful  indications.  Certain  metals — such 
as  manganese,  zinc,  cadmium,  &c.,  always  give  the  same 
spectrum,  whatever  may  be  the  compound  employed. 

The  metals  which  give  the  best  defined  results  with 
the  haloids  are  the  alkaline-earthy  metals,  and  bismuth 
and  copper.  In  the  experiments  about  to  be  described, 
a  gas  blowpipe,  the  blast  for  which  was  supplied  by  a 
trompe,  was  used  instead  of  a  Bunsen’s  jet.  The  flame 
obtained  by  this  means  is  narrower,  more  equable,  better 
directed,  and  gives  no  spectrum  in  the  upper  part.  It 
also  enables  the  experimenter  to  operate  at  different  tem¬ 
peratures  by  regulating  the  supply  of  air.  With  such 
an  apparatus  bromide  of  barium  gives  a  spectrum  which 
differs  from  that  of  the  metal,  by  showing  the  second  and 
third  green  lines  (the  lines  are  always  counted  from  the 
red  to  the  violet)  with  much  greater  brilliancy ;  with  the 
chloride  the  increased  brilliancy  is  observed  in  the  third 
and  fourth  lines.  With  bromide  of  strontium  there  is 
seen  beyond  the  fourth  red  line,  a  line  which  belongs 
neither  to  the  spectrum  of  the  metal  nor  to  that  of  the 
chloride. 

Bromide  of  calcium  shows  two  new  red  lines.  With 
bromide  of  copper  a  spectrum  of  great  brilliancy  is  ob¬ 
tained,  which  differs  at  once  from  that  of  copper  and  also 
of  the  chloride. 

Iodide  of  barium  gives,  at  the  instant  it  is  introduced 
into  the  flames,  two  green  lines ;  one  very  brilliant  but 
very  transitory,  and  less  refrangible  than  the  first  green 
line  of  baryta ;  the  other  partly  coinciding  with  the 
second.  With  the  iodides  of  strontium  and  calcium  the 
differences  are  not  so  remarkable. 

The  spectrum  of  iodide  of  copper  is  very  beautiful ;  it 
presents  parts  common  to  the  spectra  of  the  chloride  and 
the  bromide,  but  is  distinguished  from  these  by  the  posi¬ 
tion  of  the  lines  more  refrangible  than  the  green.  Those 
lines  extend  much  further  towards  the  violet  than  is  in¬ 
dicated  in  a  plate  given  by  Mitscherlich.  The  iodide  of 
bismuth  gives  a  spectrum  generally  bathed  in  diffused 
light,  except  in  the  violet.  It  differs  less  from  that  of 
bismuth  itself  than  those  of  the  chloride  and  bromide, 
but  is  distinguished  by  the  beautiful  indigo  line  which 
terminates  it.  The  spectra  of  bismuth  itself,  and  those 
of  the  chloride  and  bromide,  do  not  extend  so  far  towards 
the  violet.  ____ 

*  Abridged  from  Annahs  de  Chimk  et  de  Physique,  Sept.,  1865. 
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The  fluoride  of  bariumf  gives  a  spectrum  showing  six 
green  lines,  nearly  equidistant ;  this  appearance  is  owing 
to  the  presence  of  two  new  lines  more  refrangible  than 
those  belonging  to  the  metal.  These  two  lines  appear 
alone  at  the  first  moment,  and  their  brilliancy  may  be 
increased  by  introducing  into  the  flame  below  the  test 
specimen  an  easily  decomposable  fluoride  which  gives  no 
spectrum. 

The  fluoride  of  strontium  also  shows  a  new  line,  well- 
defined,  but  not  brilliant,  and  having  rather  less  refrangi- 
bility  than  the  yellow  sodium  line.  Fluoride  of  calcium 
is  characterised  particularly  by  a  beautiful  green  line, 
almost  as  brilliant  as  the  green  line  of  calcium ;  it  is 
situated  a  little  beyond  the  thallium  line.  The  double 
orange  is  the  most  brilliant  presented  by  the  spectrum 
of  this  fluoride.  The  fluoride  of  bismuth  and  copper 
give  no  spectrum. 

The  attentive  study  of  the  light  emitted  by  the 
bromides,  iodides,  and  fluorides  demonstrates,  then,  that 
the  introduction  of  those  salts  into  a  flame  determines 
the  appearance  of  lines  which  do  not  exist  either  in  the 
spectrum  of  the  metals  or  in  that  of  the  chloride.  We 
must,  therefore,  conclude  that  these  compounds,  like  the 
chloride,  have  peculiar  spectra,  the  superposition  of 
which  on  that  of  the  metal  gives  the  appearance 
observed  in  each  of  them. 

From  the  foregoing  experiments  we  learn  that  spec¬ 
trum  observations  give  us  the  means  of  determining 
not  only  the  metal  but  the  electro-negative  element 
combined  with  it.  Unfortunately,  very  definite  results 
are  only  obtained  with  a  few  of  these  compounds. 
Although  the  spectra  of  the  chloride  and  bromide  of 
copper  are  very  much  alike,  it  is  easy  to  distinguish  one 
from  the  other.  The  part  up  to  the  division  130  of 
the  micrometer  is  almost  identical,  because  of  the  super¬ 
position  of  the  spectrum  of  copper,  which  is  unavoidable 
in  an  oxidising  flame.  But  the  lines  between  130  and 
150,  as  well  as  those  seen  in  the  indigo  and  violet,  show 
differences  in  the  two  spectra  easily  to  distinguish  with¬ 
out  having  recourse  to  measurement.  For  example,  the 
position  of  the  greenish  blue  lines  is  characteristic  of  the 
bromide,  that  of  the  violet  lines  for  the  chloride.  When 
the  two  salts  are  placed  in  the  flame  simultaneously,  the 
green  lines  of  the  bromide  predominate  at  the  first 
instant ;  the  first  of  the  double  indigo  line  of  the 
chloride  is  visible;  the  superposition  of  the  more  re¬ 
frangible  rays  of  the  two  spectra  give  rise  to  new  appear¬ 
ances.  The  presence  of  the  iodide  of  copper  produces  no 
change  of  importance  ;  and  thus  it  is  easy  to  recognise 
at  least  a  chloride  and  bromide  in  a  mixture  of  the  three 
salts. 

Iodide  of  bismuth  gives  the  clearest  indication  of 
iodine;  the  spectrum  of  the  salt  up  to  130  is  often  ill- 
defined  and  difficult  to  distinguish  from  the  same  part 
of  the  bromide  and  chloride  spectrum  ;  but  the  beautiful 
violet  band  which  terminates  that  of  the  iodide  is  a  con¬ 
vincing  proof  of  the  presence  of  iodine. 

Fluoride  of  calcium  must  always  be  used  to  show  the 
spectrum  of  fluorine.  The  green  line  situated  about  121 
is  very  brilliant  when  a  very  high  temperature  is  em¬ 
ployed,  and  may  be  considered  characteristic  of  this 
metalloid. 

In  conclusion,  the  author  recommends  in  some  cases 
precipitation  with  nitrate  of  silver,  but  instead  of  using 
the  silver  precipitated  in  the  manner  directed  by  Mits- 
cherlich  (p.  243),  he  treats  it  with  sulphuretted  hydro- 

t  All  the  haloid  salts  must  not  be  examined  with  the  same  flame. 
A  high  (temperature  is  necessary  for  the  fluorides,  but  a  less  heat 
serves  better  for  the  bromides,  and  especially  for  the  iodides. 


gen,  saturates  one  part  of  the  acid  liquor  with  oxide  of 
copper,  and  the  other  with  freshly  precipitated  oxide  of 
bismuth.  The  liquid  or  the  dry  residue  of  evaporation 
may  be  tested  directly  in  the  flame,  the  one  for  chlorine 
and  bromine,  the  other  for  iodine  as  indicated  above. 

Lastly  M.  Diacon  repeats  that  the  spectra  given  by 
Kirchhoff  and  Bunsen  for  the  alkaline-earthy  metals  are 
a  mixture  of  the  spectra  of  the  oxide  and  the  chloride, 
as  are  also  the  spectra  given  by  Mitscherlich  as  those  of 
the  chlorides.  In  the  former,  he  says,  the  spectrum  of 
the  oxide  predominates  ;  in  the  second  that  of  the  chlo¬ 
rides.  A  metal,  he  states,  may  give  different  systems  of 
lines,  according  to  the  experimental  conditions  or  the 
nature  of  the  compound  experimented  upon,  and  no 
absolutely  specific  character  can  be  attached  to  the 
spectra  given  by  Kirchhoff  and  Bunsen  :  they  can  only 
be  considered  characteristic  of  the  conditions  under 
which  they  were  observed. 
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On  Veratrum  Viride,  by  Charles  Bullock. 

The  sedative  action  of  veratrum  viride  has  been  so  well 
attested  by  the  experience  of  medical  practitioners,  that 
its  therapeutical  claims  have  been  acknowledged  by 
placing  two  preparations  of  the  plant  in  the  present 
Pharmacopoeia  of  the  United  States.  A  number  of  exa¬ 
minations,  to  determine  the  chemical  constituents  of  the 
root  of  veratrum  viride,  have  resulted  in  the  isolation 
of  an  alkaloid  which  answered  in  general  character  to 
veratria. 

The  paper  of  Mr.  G.  J.  Scattergood,  read  before  the 
American  Pharmaceutical  Association  in  1862,  showed 
that  the  principle  supposed  to  be  veratria  was  associ¬ 
ated  with  a  resin  possessing  greater  effect  in  reducing 
the  force  and  frequency  of  the  pulse  than  the  alkaloid 
itself.  Dr.  Percy’s  experiments  with  a  sample  of  puri¬ 
fied  commercial  veratria  demonstrated  that  principle 
to  possess  less  sedative  action  than  the  resin  associated 
with  the  veratria  of  veratrum  viride.  Mr.  Scatter¬ 
good  found  the  resin  precipitated  from  the  tincture  of 
veratrum  viride  after  treatment  with  ether,  to  possess 
sedative  action  to  a  remarkable  degree.  As  the  subject 
is  open  to  further  investigation,  the  following  notes  of 
an  examination  of  the  root  may  perhaps  add  something 
to  the  sum  of  our  information  regarding  its  active  con¬ 
stituents. 

Profiting  by  the  experience  of  former  investigators,  the 
following  process  was  adopted  for  procuring  the  active 
principle  of  the  plant : — 

A  fluid  extract  was  prepared  according  to  the  formula 
adopted  in  the  last  edition  of  the  United  States  Pharma¬ 
copoeia — viz.,  thirty-two  troy  ounces  of  the  root  in  powder 
moistened  with  twelve  fluid  ounces  of  alcohol,  was  intro¬ 
duced  into  a  percolator,  and  alcohol  gradually  poured 
upon  it  until  a  pint  of  tincture  had  passed.  This  was  set 
aside,  and  the  percolation  continued  until  five  pints  more 
of  tincture  were  obtained.  This  was  distilled  to  one  pint 
and  mixed  with  the  reserved  tincture. 

To  the  fluid  extract  (which  was  slightly  acid  to  test- 
paper)  sufficient  acetic  acid  was  added  to  give  a  distinct 
acid  reaction,  and  the  extract  poured  into  one  half-gallon 
of  water  with  constant  agitation.  The  mixture  was 
allowed  to  stand  for  twenty-four  hours,  when  the  resin 
was  collected  on  a  cloth  filter.  After  distilling  the 
alcohol  from  the  solution,  evaporation  was  continued 
until  it  was  reduced  to  one  pint ;  it  was  then  filtered 
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through  paper  to  separate  the  remaining  resin,  two  ounces 
of  alcohol  added,  and  carbonate  of  soda  to  decided  alka¬ 
line  reaction.  The  addition  of  alcohol  was  found  advan¬ 
tageous  in  preventing  the  precipitation  of  colouring- 
matter  with  the  impure  principles.  On  adding  the  car¬ 
bonate  of  soda  to  slight  alkaline  reaction  the  solution 
became  dark  and  opaque,  further  addition  of  the  carbonate 
of  soda  increased  the  precipitation,  and  the  solution 
assumed  a  clear  wine-red  colour. 

The  precipitate  was  collected  on  a  filter,  washed 
slightly,  dried,  dissolved  in  alcohol,  and  digested  with 
purified  animal  charcoal.  The  alcoholic  solution  left,  on 
evaporation,  a  dark  brown  resin  ;  this  residue  was  dried 
and  treated  with  water  acidulated  with  sulphuric  acid, 
using  a  gentle  heat  to  promote  the  solution.  On  cooling, 
the  solution  became  turbid,  and  deposited  a  flocculent 
precipitate,  which  proved  to  be  chiefly  colouring  matter. 
When  cold,  the  solution  was  filtered,  and  precipitated  by 
carbonate  of  soda.  The  precipitate  was  collected  on  a 
filter  and  washed  till  the  filtrate  passed  without  colour, 
when  it  was  again  dissolved  in  water  acidulated  with 
sulphuric  acid  and  digested  with  animal  charcoal  on  a 
water  bath. 

[On  adding  to  a  portion  of  this  slightly  acid  solution 
in  a  test-tube  an  equal  volume  of  alcohol,  to  ascertain  if 
any  lime  salt  was  present  from  the  charcoal,  of  the 
purity  of  which  I  was  not  confident,  the  solution  became 
very  turbid,  and,  on  warming,  deposited  a  copious  pre¬ 
cipitate.  Examination  of  the  clear  fluid,  after  removing 
it  from  the  precipitate,  showed  it  to  be  almost  entirely 
free  from  organic  salts  ;  the  precipitate  contained  nearly 
the  whole  of  the  alkaloids  with  the  lime  salts.  This 
phenomena  I  have  not  seen  noticed  in  the  books,  and 
may  prove  important  in  investigations  for  vegetable 
principles.] 

The  solution  of  the  sulphates  was  again  precipitated 
with  carbonate  of  soda,  the  precipitate  washed  to  remove 
the  excess  of  alkaline  carbonates,  and  dried  on  a  water 
bath  at  a  moderate  heat.  The  product  thus  obtained 
represented  the  basic  principles  of  veratrum  viride 
mixed  with  some  lime  salts.  To  effect  a  farther  puri¬ 
fication,  the  product  was  reduced  to  powder  and  agitated 
with  successive  portions  of  ether  free  from  alcohol.  The 
ether  left  on  evaporation  a  light  yellow  residue,  weigh¬ 
ing  9’2  grains  ;  it  had  no  disposition  to  assume  a  crys¬ 
talline  form,  and  detached  itself  from  the  glass  capsule 
in  scales  resembling  tannin. 

The  portion  insoluble  in  ether  was  then  treated  with 
alcohol  of  95  per  cent.  The  product  from  the  alcohol 
weighed  157  grains;  it  was  semi-resinous  in  character, 
and  of  a  light  buff  colour. 

Both  products  still  retaining  some  colour,  a  portion  of 
each  was  dissolved  separately  in  alcohol,  and  digested 
with  animal  charcoal,  this  treatment  failing  to  decolorise 
them  ;  the  alcohol  was  evaporated  and  the  residue  dis¬ 
solved  in  acidulated  water,  filtered,  a  small  amount  of 
alcohol  added,  and  precipitation  effected  by  very  dilute 
ammonia.  Both  precipitates  (which  were  now  colour¬ 
less)  were  collected  on  paper,  well  washed,  and  dried. 
The  product  soluble  in  ether  dried  to  a  soft  pulverulent 
condition  ;  the  other  assumed  a  hard  semi-resinous  form, 
adhering  to  the  filter. 

Examination  of  tke  Products.  —  The  alcoholic 
solutions  of  both  principles  restored  the  colour  of  red¬ 
dened  litmus  paper.  They  are  slightly  bitter  to  the 
taste,  and  dissolve  freely  in  dilute  sulphuric,  nitric, 
hydrochloric,  and  acetic  acids.  The  product  soluble  in 
ether  is  powerfully  sternutatory,  the  other  much  less 
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so.*  An  alcoholic  solution  of  the  two  principles  dropped 
on  glass  slides  and  examined  under  the  microscope  showed 
no  disposition  to  crystallise,  but  dried  to  an  amorphous 
powder.  Both  are  soluble  in  alcohol,  amylic  alcohol,  and 
chloroform.  Neither  of  them,  after  drying,  dissolve  in 
benzol. 

[Mr.  J.  G.  Bichardson  found  the  product  solublo  in 
ether  to  dissolve  in  benzol  immediately  after  separation 
from  its  acid  combination,  a  property  which  character¬ 
ises  other  alkaloids  —  as,  for  instance,  morphia  and 
strychnia,  in  Stas’  method  for  the  detection  of  the 
poisonous  alkaloids,  where  ether  is  used  as  the  solvent,] 

Alkalies  ami  Alkaline  Carbonates  precipitate 
both  alkaloids  from  their  solutions ;  the  precipitate  is 
insoluble  in  an  excess  of  the  precipitant.  The  precipi¬ 
tates  are  flocculent,  and,  when  examined  from  time  to 
time  during  twenty-four  hours  under  an  8-1  oth  object 
glass,  showed  no  disposition  to  assume  a  crystalline 
form.  Bicarbonate  of  soda  does  not  precipitate  a 
slightly  acid  solution,  even  when  added  to  distinct 
alkaline  reaction.  Heating  determines  the  precipitation. 
Sulphocyanide  of  potassium,  no  precipitate  in  dilute 
solutions  of  either  principle.  Perchloride  of  gold,  a 
precipitate  with  both.  Iodohydrargyrate  of  potassium, 
a  copious  white  precipitate  in  both  solutions.  When 
treated  with  concentrated  sulphuric  acid,  both  alkaloids 
give  nearly  the  same  reaction — viz.,  dissolving  to  a  red¬ 
dish  yellow  colour,  which  changes  to  ochry  red,  then  to 
reddish  brown,  and  finally  becoming  brown.  [Yeratria 
changes  from  light  yellow  to  bright  blood  red,  then 
crimson,  which  latter  colour  lasts  for  some  hours.] 

The  solutions  of  the  alkaloids  in  sulphuric  acid, 
treated  according  to  Erdmann’s  method  of  colour  test¬ 
ing — with  sulphuric  acid  containing  a  trace  of  nitric 
acid,  and  afterwards  adding  a  fragment  of  binoxide  of 
manganese  —  comported  themselves  differently  from 
veratria  ;  varying  but  little  from  the  action  of  sul¬ 
phuric  acid  alone.  In  nitric  acid  both  dissolved  to 
colourless  solutions,  showing  after  a  few  minutes  a  faint 
and  evanescent  rose  tinge.  This  reaction  was  not,  how¬ 
ever,  very  decided.  In  strong  hydrochloric  acid  both 
dissolved  in  the  cold  to  faint  yellow  solutions  ;  boiling 
deepened  the  colour.  After  standing  twenty-four  hours, 
the  solutions  assumed  a  turbid  greenish  colour. 

[Veratria,  as  was  shown  by  Trapp  in  1863,  dissolves 
to  a  colourless  solution  in  cold  hydrochloric  acid  ;  when 
boiled  it  assumes  a  red  colour,  that  finally  becomes  in¬ 
tense,  resembling  that  of  permanganate  of  potassa.] 
This  reaction  is  very  sensitive,  even  with  the  impure 
veratria  of  commerce, — the  colour  remaining  with  little 
change  in  a  closed  test  tube,  after  the  lapse  of  ten  days. 

Eligibility. — The  alkaloid  soluble  in  ether  fused  at 
270°  to  2750  F.;  the  other  at  3350  to  340  0  F.  [Veratria, 
according  to  Soubeiran,  fuses  at  1 150  C.,  =  23  8  Q  F. 

The  therapeutical  effects  of  the  two  products  have  been 
so  fully  described  by  G.  J.  Scattergood  that  a  confirma¬ 
tion  of  them  seems  to  be  unnecessary.  What  was  de¬ 
scribed  by  him  as  a  resin,  my  experiments  tend  to  show 
is  a  distinct  base  ;  and  to  which  Mr.  Scattergood  ascribes 
much  more  potency  in  its  effects  upon  the  circulatory 
system  than  to  the  alkaloid  isolated  by  himself  and 
others.  The  reactions  of  both  these  principles  with  sul¬ 
phuric  acid  carefully  repeated,  and  with  hydrochloric 
acid,  tend  to  the  belief  that  neither  of  them  is  veratria, 
properly  considered,  although  this,  and  the  deportment 
with  other  reagents,  show  a  close  connexion  between 

*  Half  a  grain  of  powdered  opium,  used  as  a  snuff,  quiets  in  a  few 
minutes  the  excessive  irritation  of  tbo  muoous  mom'brane  of  tire  note. 
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them.  Whether  the  product  insoluble  in  ether  is  analo¬ 
gous  in  like  manner  to  veratrin,  I  am  unable  to  inform 
myself,  as  I  know  of  no  account  of  the  deportment  of 
that  principle  with  reagents. 

The  experiments  of  Dr.  S.  It.  Percy  (Chemical 
News,  August  20,  1864),  differed  from  my  own  in  some 
particulars,  so  important,  especially  regarding  the  preci¬ 
pitated  alkaloid  assuming  a  crystalline  form  after  some 
hours,  that  I  repeated  the  trial  under  different  forms, 
using  different  precipitating  solutions — as  potassa,  car¬ 
bonate  of  potassa,  and  ammonia — but  always  with  the 
same  result,  as  before  stated. 

The  resinous  matter  precipitated  by  pouring  the  fluid 
extract  into  water,  I  have  set  aside  for  a  future  exami¬ 
nation. — Amer.  Jour,  of  Pharmacy. 
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“  On  some  of  the  most  important  Chemical  Discoveries  made 
within  the  last  Two  Years.” 

By  Dr.  F.  Crace  Calvert,  F.R.S.t  F.C.S. 

Lecture  2. 

( Continued  from  page  249.) 

Whilst  on  the  question  of  the  combustion  of  coals,  and 
of  smoke,  allow  me  to  draw  your  attention  to  a  clever 
invention  by  Mr.  Snook,  of  Manchester,  which  he  calls 
an  “  invigorator.”  The  invention  may  briefly  be  described 
as  an  apparatus  placed  within  the  semicircle  forming  the 
upper  portion  of  an  ordinary  register  fire-grate,  formed 
entirely  of  cast-iron,  and  so  constructed  as  to  be  readily 
applied  to  all  existing  grates  known  as  of  the  register 
form.  In  experiments  wrhich  have  been  made,  it  has  been 
proved  that  after  lighting  the  fire  (the  whole  of  the  appa¬ 
ratus  being  closed,  so  as  to  act  as  a  blower)  a  brisk  bright 
fire  is  produced  in  about  four  minutes.  A  large  concave 
elliptical  plate  immediately  over  the  grate  bars,  suspended 
on  end  pivots,  is  tilted  over  to  an  angle  of  about  70°, 
when  it  is  seen  that  the  back  or  concave  portion  of  the 
plate  acts  as  a  bright  reflector,  throwing  out  the  heat  rays 
into  the  room,  instead  of  allowing  them  to  pass  up  the 
chimney.  Two  horizontal  plate  doors  or  louvres,  above 
the  reflector,  are  next  opened,  when  the  draught  is  found 
to  be  reduced  to  the  smallest  amount  compatible  with  the 
continuance  of  combustion  in  the  grate.  The  heat  thrown 
out  from  the  fire  is  considerable,  and  the  fire  itself  forms  a 
pleasant  object  to  look  at,  having  a  warm  red  glow,  with¬ 
out  either  flame  or  smoke  proceeding  from  it. 

The  next  invention  I  wish  to  call  your  attention  to  is 
one  which,  like  that  of  Mr.  Sie  men’s,  is  calculated  to 
render  marked  service  to  society.  It  is  the  production  of 
motive  power  through  the  combustion  of  coal  gas,  and  you 
will,  I  hope,  appreciate  the  discovery  due  to  Mr.  Lenoir 
if  you  call  back  to  memory  the  efforts  which  have  been 
made  for  the  last  twenty  or  thirty  years  to  generate  power 
by  employing  the  expansion  which  air  or  other  gases 
undergo  under  the  influence  of  heat  as  a  substitute  for 
steam — the  long-promised  success  and  the  unfortunate 
failures  of  Ericsson.  What  especially  recommends  the 
engines  of  M.  Lenoir  is  their  safety,  for  there  is  no  danger 
of  explosion  ;  their  cleanliness,  for  they  require  no  fuel ; 
their  simplicity,  which  enables  those  who  employ  them  to 
use  them  in  any  room  at  any  height  and  at  any  spot  where 
motive  power  may  be  required,  for  they  have  only  to  erect 
a  little  engine  of  one  or  two  horse  power,  and  whenever 
they  require  to  use  it  all  they  have  to  do  is  simply  to  bring 
into  contact  two  poles  of  a  battery,  when  the  fluid  so 
generated  will  traverse  space  and  convey  motive  power  to 
the  gas  engine.  Lastly,  these  engines  are  extremely 


economical  in  their  working,  for  they  consume  only  70  feet 
of  gas  per  horse  power  per  hour  ;  and  assuming  that  1000 
feet  of  gas  is  worth  4s.  6d.,  the  cost  of  working  an  engine 
of  one-horse  power  will  be  about  4d.  per  hour.  M.  Lenoir’s 
engine  is  very  similar  to  the  ordinary  steam-engine,  having 
a  cylinder,  piston,  crank-shaft,  and  fly-wheel.  The  follow¬ 
ing  proportions  of  gas  are  admitted  in  the  cylinder  : — One 
volume  of  coal  gas  mixed  with  twelve  volumes  of  atmo¬ 
spheric  air.  This  mixture  is  ignited  by  the  electrical 
spark  from  a  battery  connected  by  wires  at  each  end  of  the 
cylinder.  The  connexion  being  made  and  broken  by  the 
rotatory  action  of  the  crank-shank,  the  expansive  force 
necessary  to  move  the  piston  of  the  engine  is  produced  by 
the  ignition  of  the  gas,  which  not  only  produces  steam 
and  carbonic  acid  by  their  combustion,  but  by  the  heat 
generated  increases  their  volume  to  a  sufficient  extent  to 
force  the  piston  to  travel  backwards  and  forwards,  thus 
producing  motion.  The  engine  once  fixed,  the  battery 
charged,  and  the  gas  turned  on,  it  is  ready  for  action,  #nd 
as  soon  as  the  work  required  is  completed  the  gas  is  shut 
off,  the  engine  stops,  and  the  expense  ceases. 

The  facility  for  employing  Lenoir’s  engine  in  countries 
where  coal  is  not  easily  attainable  has  been  increased  by 
substituting  for  coal  gas  a  mixture  of  oxide  of  carbon  and 
hydrogen,  which  can  easily  be  procured  on  a  commercial 
scale  at  a  small  cost  by  passing  steam  over  heated  char¬ 
coal,  the  water  being  decomposed,  its  hydrogen  being 
liberated,  and  its  oxygen  combining  with  the  carbon  itself 
produces  oxide  of  carbon,  and  the  mixture  of  these  gases 
is  a  cheap  and  good  substitute  for  coal  gas.  Consequently 
M.  Lenoir’s  engines  can  be  employed  with  great  advantage 
in  our  British  colonies  and  in  South  America. 

I  shall  now  have  the  pleasure  of  calling  your  attention 
to  an  interesting  and  valuable  invention  of  one  of  the  most 
learned  and  eminent  chemists  of  England,  Dr.  J.  Sten- 
house,  F.R.S.,  who  has  devised  quite  a  new  method  of 
wateproofing  vegetable  and  animal  tissues  and  fabrics. 
Previously  to  his  discovery,  the  modes  of  waterproofing 
consisted  in  using  bees’  wax  and  various  kinds  of  drying 
oils,  such  as  linseed,  the  siccation  of  which  is  enhanced 
by  boiling  them  with  peroxides  of  lead  or  manganese. 
Further,  you  are  all  aware  of  the  extensive  use  which  has 
been  made  of  caoutchouc  and  gutta-percha  for  waterproof¬ 
ing  purposes.  Dr.  Stenhouse’s  waterproofing  material  is 
a  white  solid  substance,  having  no  odour,  undergoing  no 
change  through  the  action  of  the  atmosphere,  and  which 
has  acquired  of  late  great  popularity,  by  the  application 
which  has  been  made  of  it  as  an  illuminating  and  lubricat¬ 
ing  agent.  I  mean  paraffin,  the  discovery  of  which,  in  a 
commercial  point  of  view,  and  its  introduction  into  public 
notice,  are  due  to  Mr.  James  Young,  of  Bathgate,  near 
Glasgow,  who  has  now  established  one  of  the  largest 
manufactories  in  the  world  for  the  production  of  this 
article,  notwithstanding  it  was  considered  a  commercial 
novelty  in  1852.  Dr.  Stenhouse  found  that  if  he  em¬ 
ployed  pure  paraffin  for  waterproofing,  owing  to  its  ten¬ 
dency  to  crystallise,  it  would  not  adhere  sufficiently  to 
fabrics.  He,  therefore,  conceived  the  happy  idea  of  adding 
to  it  a  few  per  cent,  of  linseed  oil,  which  overcame  the 
defects  presented  when  paraffin  was  employed  alone, 
effecting  a  better  adhesion  between  the  waterproofing 
material  and  the  textile  fabrics,  and  rendering  leathers 
more  flexible.  Dr.  Stenhouse  melts  together  paraffin  oil 
with  a  few  per  cent,  of  linseed  as  above  stated.  He  runs 
the  whole  into  cakes,  and  in  order  to  apply  this  waterproof¬ 
ing  agent  he  heats  the  cake  and  rubs  the  materials  over  with 
it  or  spreads  the  melted  mixture  over  the  fabric  by  means 
of  a  brush.  His  process  is  applied  with  great  advantage 
by  Messrs.  Silver  and  Co.,  to  the  waterproofing  of  soldiers’ 
tents,  and  other  materials  of  that  class,  to  the  great  com¬ 
fort  of  the  soldiers  ;  for,  without  increasing  the  weight  of 
their  tents,  it  renders  them  impermeable,  and  protects  the 
men  from  rain  and  its  attendant  discomfort  and  danger. 
Another  most  useful  application  of  Dr.  Stenhouse’s  water- 
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proofing  material  is  the  rendering  of  leather  impermeable  ; 
by  examining  the  specimens,  you  will  immediately  see  the 
immense  advantage  that  cavalry  will  derive  from  having 
their  saddles  rubbed  over  -with  this  preparation,  as  it 
renders  the  leather  incapable  of  absorbing  moisture,  and 
enables  the  soldier  to  mount  his  horse  after  heavy  rain 
with  as  much  comfort  as  if  it  had  remained  under  shelter. 
It  also  renders  the  soles  of  shoes  quite  impermeable,  and 
at  the  same  time  communicates  to  them  great  flexibility, 
so  that  the  boots  of  navvies  and  other  similar  articles  are 
rendered  far  more  useful  and  durable,  as  we  all  know  that 
the  constant -wetting  and  drying  of  leather  expedites  in  a 
marked  manner  its  decay.  There  is  one  more  application 
of  Dr.  Stenhouse’s  waterproofing  to  which  I  should  wish 
to  call  your  special  attention,  as  it  is  of  interest  to  the 
manufacturers  of  Manchester  and  of  Lancashire  generally. 
In  those  districts,  large  quantities  of  what  is  called  water¬ 
proofing  materials  are  used  in  packing  the  goods,  and  pre¬ 
serving  them  from  external  wet  or  injury.  Many  of  these 
materials  are  made  by  covering  a  coarse  calico  fabric  with 
a  coating  of  boiled  linseed  oil,  but  this  class  of  packing  is 
very  imperfect,  and  loses  its  strength  rapidly,  especially 
in  hot  climates,  owing  to  the  fact  that  the  boiled  oil  absorbs 
oxygen,  and  carries  it  on  to  the  fibre,  oxidising  it,  and 
thereby  soon  destroying  its  tenacity.  By  applying  Dr. 
Stenhouse’s  process  to  the  fabric  previously  to  the  drying 
oil,  not  only  is  great  impermeability  attained,  but  the 
fibre,  being  saturated  with  paraffin,  is  preserved  from  the 
subsequent  oxidation  which  it  would  undergo  under  the 
influence  of  the  atmosphere  in  the  presence  of  the  boiled 
oil  alone. 

I  should  have  wished  to  have  dwelt  at  some  length  on 
the  interesting  application  which  has  been  made  of  late 
years,  especially  on  the  Continent,  of  another  coal  product, 
which,  like  most  of  those  whose  origin  is  due  to  coal,  has 
received  many  valuable  and  beautiful  applications.  The 
one  I  now  refer  to  is  called  bisulphide  of  carbon,  and  is 
applied  with  great  success  not  only  to  the  extraction  of 
fatty  matters  from  various  seeds  and  fruits,  such  as  olive, 
linseed,  &c.,  but  in  Algiers  for  extracting  from  flowers 
various  essential  oils,  commonly  called  perfumes,  such  as 
essence  of  roses,  lavender,  jasmine,  &c.  You  will,  no 
doubt,  remember  also  the  useful  application  which  bisul¬ 
phide  of  carbon  receives  in  the  hands  of  Messrs,  Allbright 
and  Co.,  of  Birmingham,  in  separating  the  common  phos¬ 
phorus  from  the  red  or  amorphous  phosphorus  now  applied 
to  the  manufacture  of  chemical  matches,  as  explained  to 
you  in  my  first  lecture  of  last  year’s  course. 

I  cannot  conclude  what  I  have  to  say  respecting  coal 
products,  without  stating  the  fact  that,  since  I  had  the 
honour  of  delivering  a  lecture  in  this  room,  in  1862,  many 
beautiful  and  valuable  discoveries  have  been  made  in  con¬ 
nection  with  coal-tar  colours.  Dr.  A.  W.  Hofmann  has 
succeeded  in  obtaining  some  magnificent  purples,  by  a 
process  as  curious  as  it  is  highly  scientific,  and  such  as 
might  be  expected  from  so  talented  a  chemist.  Since  then 
a  splendid  green  colour,  called  verdine,  and  which  has  the 
curious  property  of  retaining  that  colour  in  artificial  light 
— yea,  more  than  that,  of  increasing  in  beauty  in  the  pre¬ 
sence  of  that  light — has  been  discovered  by  M.  Eusebe. 
A  beautiful  fast  black,  easily  applicable  to  the  art  of 
calico  printing,  has  also  been  devised ;  and  lastly,  in  the 
hands  of  Messrs.  Simpson,  Maule,  and  Nicholson,  the 
well-known  colour  called  magenta,  and  a  beautiful  blue 
called  opal,  have  not  only  been  much  increased  in  beauty, 
but  their  cost  of  production  has  been  materially  reduced. 
In  fact,  at  the  present  day,  every  shade  of  colour  is  pro¬ 
duced  from  coal  tar  products  ;  but  the  subject  is  too  vast 
for  me  to  attempt  now  to  enter  into  details  as  to  their 
mode  of  production  and  application. 

As  the  hour  is  advancing,  I  must,  though  with  regret, 
leave  the  interesting  subjects  which  have  reference  to  coal 
and  its  products,  and  pass  to  another  class  of  manufacture. 
The  first  of  these  has  reference  to  the  refining  of  sugar^ 


and  among  the  several  improvements  which  have  been 
effected  in  this  branch  of  manufacture  during  the  last  few 
years  none  is  more  important  in  its  general  bearing  than 
that  recently  brought  to  the  notice  of  the  public  by  Mr. 
Alfred  Fryer,  of  the  well-known  firm  of  Fryer,  Benson, 
and  Foster,  of  Manchester.  This  gentleman  has  published 
some  valuable  information  on  the  composition  of  the 
sugar-cane  juice,  and  the  alterations  it  undergoes  under 
the  influence  of  heat  and  atmospheric  air,  and  has  con¬ 
ferred  on  the  colonies  a  great  boon  by  inventing  an 
apparatus  which  will  effect  a  great  saving  in  obtaining 
sugars.  Mr.  Fryer’s  experiments  on  the  cane  juice  teach 
us  that,  instead  of  only  ,  extracting  49  per  cent,  of 
the  juice,  as  is  usually  the  case,  when  the  canes  are 
worked  by  the  old  system,  6 1  per  cent,  can  be  obtained 
with  a  good  steam  engine  having  24-inch  rollers  ;  and 
by  pressing  the  megass  a  second  time  through  the 
rollers  as  much  as  70  per  cent,  can  be  obtained;  and.  Mr. 
Eryer  does  not  doubt  that  even  80  per  cent,  may  be 
reached,  if  more  attention  is  paid  to  the  pressing  of  the 
canes  through  the  rollers.  Mr.  Eryer  has  also  published 
some  interesting  facts  on  the  action  of  the  oxygen  of  the 
atmosphere  on  cane  juice.  Thus  he  has  observed  that  the 
juice  rapidly  darkens,  and  that  this  increase  of  colouration 
is  not  only  an  indication  that  the  juice  is  undergoing 
deterioration,  but  that  no  amount  of  defecation  will 
subsequently  remove  this  colouration.  He  has  further 
noticed  that  cane  juice  rapidly  becomes  acid,  and  the 
acidity  increases  also  in  a  very  rapid  manner.  He  gives 
an  instance — a  pattern  of  too  many  others — where  the 
juice,  after  expression,  flowed  down  a  spout  250  feet  in 
length,  from  the  mill  to  the  boiling-house,  occupying  in 
its  descent  about  half-a-minute.  The  amount  of  acidity 
increased  from  100  to  253,  and  the  colour  deepened 
fourfold. 

Mr.  Fryer  has  also  published  some  very  interesting  facts 
on  the  influence  of  heat  on  the  cane  sugar,  and  I  here  take 
the  liberty  of  extracting  from  a  paper  of  his  the  following 
facts  : — 

“We  now  come  to  the  boiling.  All  heat  above  140°  is 
capable  of  exerting  an  injurious  effect.  As  regards  the 
time  this  effect  is  proportionate  to  the  duration  of  the 
heat ;  the  continuance  of  any  syrup  for  two  hours  at  any 
given  temperature  would  cause  just  double  the  mischief 
which  would  be  produced  by  its  continuance  at  the  same 
temperature  for  an  hour.  But  as  regards  the  heat,  the 
mischief  increases  about  as  the  square  of  the  difference 
from  140°  the  highest  innocuous  temperature.  So  at  160° 
during  any  given  time  a  certain  degree  of  mischief  would 
be  done.  To  keep  the  same  syrup  for  the  same  time  at 
theheatof  1800,  would  give  four  times  the  mischief;  at  200°, 
nine  times;  the  difference  of  i8og  from  140°  being  twice 
as  great  as  that  of  1600,  and  that  of  200°  being  three 
times  as  great.” 

This  mischief  consists  partly  in  the  change  of  colour, 
partly  in  the  change  of  a  quantity  of  cane  sugar  or  sucrose 
into  fructose.  Both  these  kinds  of  sugar  are  present  in  all 
neutral  saccharine  solutions.  Sucrose  is  the  ordinary  crys¬ 
tallised  cane  sugar  ;  fructose  exists  more  especially  in  some 
kinds  of  fruit,  such  as  grapes,  gooseberries,  cherries,  oranges, 
&c.,  which  refuse  to  form  well-defined  crystals.  Further,  I 
should  remark  that,  under  the  influence  of  heat,  as  just 
stated,  cane  sugar  or  sucrose,  is  converted  into  grape 
sugar  or  fructose,  and  that  the  presence  of  fructose  inter¬ 
feres  in  a  most  extraordinary  manner  by  preventing  the 
free  crystallisation  of  sucrose.  Thus,  for  example,  every 
particle  of  fructose  in  a  mixed  solution  detains  from  crys¬ 
tallisation  its  own  weight  of  pure  sugar.  In  fact,  it  would 
be  impossible,  after  mixing  equal  weights  of  loaf  sugar 
and  fructose  in  a  solution  to  recover  the  former  in  a ‘crys¬ 
talline  state.  The  change  produced  by  the  atmosphere 
alone,  without  the  action 'of  heat,  shows  the  necessity  of 
proceeding  instantly  to  raise  the  temperature  to  the  boil¬ 
ing  point,  and  the  concentration  should  be  continued 
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without  loss  of  time.  The  temperature  should  not,  how¬ 
ever,  be  raised  beyond  the  lowest  effectual  heat. 

I  will  now  call  your  attention  to  Mr.  Fryer’s  “  con- 
cretor,”  as  he  terms  the  apparatus. 

From  the  further  end  of  the  cylinder  a  pasty  mass  is 
discharged,  and,  in  cooling,  it  hardens  into  a  non-crys¬ 
talline  homogeneous  substance  likely  to  be  long  known  as 
Fryer’s  “concrete.”  Its  material  is  simply  cane  juice 
deprived  of  its  vegetable  albumen  and  water,  and,  not  being 
contaminated  by  molasses  or  caramel,  is  admirably  fitted 
for  the  operations  of  the  refiner,  and  will,  therefore,  com¬ 
mand  his  attention.  Allow  me,  further,  to  add  that  his 
process  is  easy  to  conduct ;  the  apparatus,  as  you  see,  is 
simple  and  self-acting,  not  liable  to  derangement ;  that  it 
performs  a  large  amount  of  work  ;  and  therefore  proves  a 
material  saving  to  the  sugar  producer.  I  cannot  conclude 
my  remarks  on  Mr.  Fryer’s  invention,  as  applicable  to  the 
colonies,  better  than  by  repeating  here  the  words  ex¬ 
pressed  by  the  Governor  of  Antigua,  who  said,  “I  believe 
firmly  that  you  have  opened  a  new  era  of  prosperity  to 
our  colonies,  and  heartily  wish  you  abundant  success  in 
the  course  on  which  you  have  entered.”  As  to  the  advan¬ 
tages  which  a  sugar  refiner  in  this  country  will  derive  from 
employing  Mr.  Fryer’s  “  concrete,”  instead  of  having  to 
refine  the  molasses  and  coarse  sugars  usually  imported  into 
this  country  ;  they  are  so  obvious  that  it  would  be  really  a 
loss  of  time  to  enlarge  upon  them.  The  saving  to  the  refiner 
in  having  nearly  pure  sugar  to  operate  upon,  and  not  having 
to  contend  with  the  removal  of  colour,  converted  sugar, 
caramel,  and  other  impurities,  will  at  once  convince  you  of 
the  support  and  approbation  the  article  will  receive  from 
the  sugar  refiner. 

If,  at  the  commencement  of  this  lecture,  I  drew  your 
attention  to  the  value  of  intense  heat  produced  at  a  small 
cost  so  as  to  enable  our  manufacturers  to  carry  on  their 
various  processes,  it  now  becomes  my  duty  to  inform  you 
that,  of  late  years,  the  cheap  production  and  application  of 
low  temperatures  has  become  a  necessity,  especially  since 
organic  products  have  been  manufactured  on  an  extensive 
scale.  Three  different  machines  for  obtaining  these  low 
tempei*atures  have  been  brought  to  public  notice,  viz.  : 
First.  That  of  Mr.  Kirk,  who  has  applied  in  a  beautiful 
manner  some  of  the  physical  laws  discovered  by  Dr.  J.  P. 
Joule  and  Professor  W.  Thomson,  in  their  researches  on 
the  mechanical  theory  of  heat.  Thus,  Mr.  Kirk  succeeds 
in  producing  a  low  temperature  by  condensing  under  high 
pressure  atmospheric  air,  which,  on  being  allowed  to 
resume  its  primitive  volume,  produces  cold,  for  the  com¬ 
pressed  air  cannot  resume  its  primitive  volume  without 
the  essential  element  for  its  expansion,  namely,  heat ;  and 
if  the  apparatus  is  properly  contrived,  which  is  the  case 
in  that  of  Mr.  Kirk’s,  the  heat  necessary  for  the  expan¬ 
sion  of  the  compressed  air  is  supplied  to  it  by  the  body 
whose  temperature  is  to  be  lowered.  Although  the  con¬ 
struction  of  this  machine  is  exceedingly  costly,  still  it 
has  been  employed  at  Mr.  James  Young’s  works  at  Bath¬ 
gate  with  great  success  to  the  cooling  of  paraffine  oil 
to  extract  from  it  the  solid  paraffin  which  it  contains. 
The  second  apparatus  is  that  of  Messrs.  Harrison  and  Co., 
of  London,  who  employ  ether  as  the  medium  for  pro¬ 
ducing  low  temperatures.  The  third  is  that  of  M.  Carre 
— in  my  opinion  the  cheapest  and  most  practicable  appa¬ 
ratus  yet  invented  for  the  purpose,  the  more  so  that  it  is 
applicable  for  household  as  well  as  for  manufacturing  pur¬ 
poses.  Although  I,  like  many  of  you,  have  witnessed  the 
production  of  ice  by  it  at  the  late  Exhibition,  still  I  was 
not  prepared  to  learn  that  it  could  be  applied  with  economy 
to  the  extraction  of  some  of  the  salts  existing  in  sea 
water.  Still  such  is  the  fact.  M.  Balard,  a  well-known 
French  chemist,  after  many  years’  study  and  labour,  suo- 
ceeded  in  extracting  from  sea  water  two  products  which 
play  a  most  important  part  in  most  of  our  large  chemical 
works — viz.,  sulphate  of  soda  and  chloride  of  potassium. 
To  produce  the  first  under  ordinary  circumstances,  exten¬ 


sive  works  dre  required,  such  as  are  found  at  St.  Helens 
and  Newcastle-upon-Tyne,  where  thousands  of  tons  of 
common  salt  are  acted  on  by  vitriol,  which  gives  rise  to 
muriatic  acid  and  sulphate  of  soda.  As  to  the  salts  of 
potash,  the  French  as  well  as  ourselves  are  dependent  for 
it  upon  the  forests  of  Russia  and  the  native  forest  of 
Canada.  By  M.  Balard's  discovery  France  will  free  itself 
from  a  dependence  upon  foreign  supplies  for  the  potashes 
she  may  require  as  well  as  the  sulphur,  and  will  also  do 
away  with  the  public  nuisance — namely,  the  conversion 
of  common  salt  into  sulphate  of  soda.  Without  entering 
here  into  details,  let  me  state  that  M.  Balard  operates 
as  follows :  — In  the  early  part  of  the  spring  season  con¬ 
siderable  quantities  of  sea  water  from  the  Mediterranean 
are  run  into  large  shallow  reservoirs.  In  the  summer 
season  the  water  evaporates,  a  certain  proportion  of  common 
salt  separates,  and  the  concentrated  water  is  stored  in 
other  reservoirs  until  winter,  when  it  is  again  allowed 
to  flow  back  into  the  shallow  reservoirs,  where  it  yields 
during  a  cold  night  thousands  of  tons  of  sulphate  of  soda. 
The  mother  liquors  from  which  the  sulphate  of  soda  has 
separated  are  allowed  to  flow  into  Carre’s  apparatus, 
where  they  are  subjected  to  a  comparatively  intense  cold, 
and  yield  large  quantities  of  a  double  chloride  of  mag¬ 
nesium  and  potassium,  which,  on  being  subjected  to  heat 
in  a  furnace,  gives  hydrochloric  acid,  magnesia,  and 
chloride  of  potassium.  This  application  of  Carre’s  ap¬ 
paratus  in  this  instance  shows  the  simplicity  and  practi¬ 
cability  of  it.  It  is  based  on  rather  a  different  principle 
to  those  of  Kirk  and  Harrison.  To  obtain  a  low  tem¬ 
perature  he  applies  heat  to  a  vessel  which  contains  a  satu¬ 
rated  solution  of  ammoniacal  gas.  This  drives  off  the 
gas,  which  is  made  to  pass  into  a  vessel  surrounded  with 
cold  water,  where  it  liquifies  itself  by  its  own  pressure. 
If  then  the  heat  be  removed  from  under  the  solution,  its 
temperature  will  gradually  fall,  and  it  will  become  again 
susceptible  of  re-absorbing  the  ammoniacal  gas,  thus 
facilitating  its  evaporation  from  the  vessel  in  which  it  has 
condensed ;  and  as  it  is  necessary  for  the  passage  of  the 
liquified  ammoniacal  gas  into  its  gaseous  form  that  it 
should  absorb  the  heat  from  the  surrounding  medium,  let 
it  be  water  or  any  other  fluids,  their  temperature  will 
gradually  decrease.  The  following  diagrams  will  enable 
you  to  understand  better  the  working  of  this  invention 


i.  Before  each  operation  incline  the  apparatus  horizon¬ 
tally,  and  maintain  it  about  ten  minutes  in  the  position 
represented  in  Fig.  i.  2.  Place  the  boiler  (A)  in  the 
furnace,  and  the  refrigerator  (B)  in  a  bucket  filled  with 
cold  water,  so  that  the  summit  of  the  refrigerator  be 
covered  with  two  or  three  inches  of  water.  A  small 
quantity  of  oil  is  poured  into  the  tube  which  is  placed  in 
the  upper  part  of  the  boiler,  in  which  also  a  thermometer 
is  placed.  The  apparatus  is  heated  moderately  until  it 
reaches  266°.  The  apparatus  is  then  removed  from  the 
fire,  and  the  boiler  is  placed  in  the  bucket  of-  cold  water. 
The  hole  of  the  refrigerator  being  stopped  with  a  cork, 
and  the  tin  vessel  surrounded  with  alcohol,  having  pre- 
viouslv  nearly  filled  it  with  water,  the  congelation  takes 
place  "by  the  evaporation  of  the  liquid  ammonia  in  the 
condenser. 
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any  description  from  me.  The  only  remark  I  shall  make 
upon  it  is,  that  it  is  the  boon  of  those  who  are  in  least 
need  of  it— namely,  first-class  passengers,  whilst  those  of 
the  second  and  third  classes  have  not  that  luxury  supplied 
to  them.  To  avoid  loss  of  time,  I  shall  not  attempt  to 
describe  the  various  methods  which  have  been  proposed 
as  substitutes- for  the  one  at  present  in  use,  but  shall  at 
once  state  that  M.  Pelon’s  method  is  based  on  the  con¬ 
version  of  force  into  heat,  the  heat  in  this  case  being 
generated  by  friction,  and  from  what  I  stated  in  my  first 
lecture  you  must  be  perfectly  cm  courant  of  what  is  under¬ 
stood  in  the  present  day  of  the  conversion  of  heat  into 
force,  and  vice  versa.  All  those  persons  who  were  fortunate 
enough  to  visit  the  French  Exhibition  in  1855  must  have 
been  struck  with  a  machine,  invented  by  Messrs.  Mayer 
and  Beaumont,  which  generated  enough  heat  to  convert 
water  into  steam,  and  thus  obtain  a  motive  power ;  and 
this  was  effected  without  fuel  or  electricity,  but  by  mere 
frictional  heat,  which  they  obtained  by  causing  a  wooden 
mandril  surrounded  with  tow  to  revolve  with  great  rapidity 
inside  a  copper  cylinder  which  itself  was  surrounded  with 
a  small  quantity  of  water.  The  great  merit  of  the  inven¬ 
tion  of  these  gentlemen,  and  which  drew  upon  them  the 
special  attention  of  the  Emperor,  was  that  neither  the 
towed  mandril  nor  the  copper  cylinder  were  materially 
injured  or  deteriorated  after  many  days’  working.  This 
important  end  was  attained  by  them  by  allowing  a  gentle 
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flow  of  oil  to  run  constantly  through  the  cylinder,  thus 
preventing  immediate  contact  between  the  towed  mandril 
and  the  copper  cylinder.  In  fact,  the  frictional  heat  was 
produced  through  the  friction  which  took  place  between 
the  particles  of  oil  themselves,  preventing  thereby  all 
wear  and  tear.  Notwithstanding  the  ingenuity  displayed 
in  this  invention,  still  as  a  means  of  obtaining  motive 
power  it  was  useless,  for  more  force  was  required  to  generate 
an  amount  of  heat  than  could  be  yielded  by  the  friction  of 
the  particles  of  oil.  But  in  the  application  which  M.  Pelon 
has  made  of  this  invention  to  the  heating  of  railway  car¬ 
riages,  the  motive  powder  required  to  generate  the  heat  being 
produced  without  cost  to  railway  companies,  as  it  is  caused 
by  the  very  act  of  the  travelling  of  the  carriages  themselves, 
the  cause  which  accounted  for  the  failure  of  the  principle  as 
a  practical  mechanical  application — namely,  the  production 
of  the  force  required  to  work  it— is  overcome.  M.  Pelon  pro¬ 
poses  to  fix  one  of  Messrs.  Mayer  and  Beaumont’s  mandrils 
under  each  railway  carriage  compartment,  and  to  convey 
the  heat  produced  by  the  revolution  of  the  towed  mandril 
to  the  compartment  itself  by  means  of  metallic  conducting 
surfaces,  which,  in  their  turn,  will  heat  the  atmosphere  of 
the  compartment.  We  shall,  I  am  happy  to  say,  within  a 
year  or  two,  know  if  M.  Pelon’s  invention  will  be  capable 
of  general  adaptation,  as  it  is  now  being  practically  tested 
on  one  or  two  of  the  French  railways. 


EOYAL  SOCIETY. 

November  16. 

Lieut.- Col.  Sabine,  President,  in  the  Chair. 

The  following  communications  were  read  :  1.  “  Synthetical 
Researches  onEthers :  Synthesis  of  Ethers  from  Acetic  Ethers.” 
By  Dr.  Frankland,  F.R.S.,  and  B.  F.  Duppa,  Esq.  In 
this  paper  the  authors  describe  the  action  of  sodium  and 
the  iodides  of  methyl,  ethyl,  and  amyl  upon  acetic  ether. 
The  complex  liquid  obtained  by  the  action  of  sodium  and 
ethyl  iodide  upon  acetic  ether  is  made  up  of  two  classes  of 
products  :  ( 1 )  those  depending  upon  the  duplication  of  the 
atom  of  acetic  ether,  and  (2)  those  derived  from  the  re¬ 
placement  of  the  hydrogen  in  the  methyl  of  acetic  ether 
by  the  alcohol  radicals.  In  the  first  class,  two  bodies  are 
found, — ethylic  diethacetone  carbonate,  C10H18O3,  and  ethylic 
ethacetone  carbonate ,  C8H1403.  These  are  colourless  trans¬ 
parent  fragrant  liquids,  insoluble  in  water,  but  miscible  in 
all  proportions  with  alcohol  and  ether.  The  first-mentioned 
body,  treated  with  lime  or  baryta  water,  or  -with  an  alco¬ 
holic  solution  of  an  alkali,  is  decomposed,  yielding  a  light 
ethereal  liquid,  a  carbonate  of  the  base  being  precipitated. 
The  liquid  is  diethylated  acetone,  C7H140.  It  is  a  colourless 
mobile  liquid,  having  a  penetrating  odour  of  camphor. 
Treated  in  a  similar  way,  the  second  body  yields  ethylated 
acetone ,  C5H10O, — a  colourless  liquid,  possessing  a  power¬ 
ful  and  pleasant  odour,  in  which  that  of  camphor  is  slightly 
perceptible.  The  results  of  the  examination  of  the  second 
class  of  products  were  given  in  a  previous  communication, 
and  the  authors  now  only  add  that  ethacetic  acid  is  identical 
with  butyric  acid,  whilst  diethacetic  acid  is  isomeric  with 
caproic  acid. 

The  reaction  of  sodium  and  methylic  iodide  upon  acetic 
ether  gives  products  completely  homologous  with  those 
described  above.  Thus,  there  are  produced  two  carbo- 
ketonic  ethers, — ethylic  dimethacetone  carbonate  and  ethylic 
methacetone  carbonate — and  also  an  ether  derived  from  the 
substitution  of  methyl  for  hydrogen.  By  treatment  with 
baryta  Avater,  the  two  former  give  acetones  corresponding 
to  those  in  the  ethylated  series. 

The  authors  reserve  a  complete  account  of  the  products 
of  the  action  of  sodium  and  amyl  iodide  upon  acetic  ether 
for  another  occasion,  and  now  only  mention  that  by  boil¬ 
ing  the  crude  product  with  alcoholic  potash  amylacetic  or 
cenanthylic  acid  was  obtained. 

“  Researches  on  the  Hydrocarbons  of  the  Series  CnH2n  +  2.” 
No.  11,  by  C.  Schorlemmer,  Esq.  In  this  paper  the  author 
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shows  that  the  specific  gravity  and  boiling-point  of  methyl- 
hexyl  ( methyl- caproyl )  nearly  coincide  with  those  of  ethyl- 
amyl;  and  although  he  had  only  sufficient  of  the  former  body 
to  investigate  its  reactions,  he  believes  that  these  also 
would  be  found  to  agree  with  those  of  ethyl-amyl,  and  he 
therefore  concludes  that  the  two  bodies  are  identical. 

The  next  paper  was  “  On  Hydride  of  Heptyl  from  Azelaic 
Acid,”  by  C.  Schorlemmer  and  It.  S.  Dale.  This  body  is 
obtained  (with  others)  by  heating  a  mixture  of  azelaic  acid 
and  caustic  baryta  to  a  dull  red  heat.  This  paper  and  that 
above  give  the  results  of  the  authors’  examination  of  com¬ 
pounds  having  the  formula  C7H16,  derived  from  several 
sources. 

The  next  paper  was  “  On  the  Laws  of  Connexion  between 
the  Conditions  of  a  Chemical  Change  and  its  Amount ,”  by 
A.  Y.  Harcourt  and  W.  Esson,  to  which  we  may  return 
when  space  permits. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 

Ordinary  Meeting,  October  315^  1865. 

R.  Angus  Smith,  I’h.D.,  F.R.S.,  8$c.,  President,  in  the 

Chair. 

The  following  communication  from  Sir  J.  F.  W.  Herschel, 
Bart.,  M.A.,  D.C.L.,  F.R.S.,  &c.,  Honorary  Member  of 
the  Society,  wras  read  by  Mr.  Baxendell : — 

“  Collingwood,  October  18,  1865. 

**  In  the  printed  proceedings  of  the  ordinary  meeting  of 
the  Society,  on  the  3rd  inst.,  I  observe  a  notice  of  a  paper 
by  Mr.  Greaves,  ‘  On  the  Internal  Heat  of  the  Earth  as  a 
Motive  Power,’  in  wrhich  the  high  temperature  of  the  car¬ 
boniferous  strata,  at  the  depth  of  4000  feet  (120°  Fahr.) 
is  spoken  of  as  likely  to  oppose  an  insuperable  obstacle  to 
the  extraction  of  coal  from  that  depth.  On  reading  this 
it- occurred  to  me  that  by  employing  condensed  air,  con¬ 
veyed  through  conducting  pipes,  as  a  mode  of  working 
machinery  at  that  depth — provided  the  air  immediately 
on  its  Condensation,  and  before  its  introduction  into  the 
pit,  were  drained  of  the  heat  developed  in  the  act  of  con¬ 
densation,  by  leading  it,  in  pipes  exposing  a  large  external 
surface,  through  a  sufficiently  large  supply  of  cold  water 
(or  in  winter  time  of  snow) — the  workings  below  might  be 
sufficiently  reduced  in  temperature  by  the  re-expansion 
of  the  air  on  its  escape,  when  given  out  below  in  the  act 
of  working  the  machinery,  to  admit  of  workmen  remaining 
there  in  comfort ;  at  the  same  time  that  ventilation  would 
be  supplied. 

“  If  you  think  that  this  suggestion  would  be  worthy  the 
notice  of  the  author  of  the  paper  referred  to,  or  of  those 
members  of  the  Society  who  may  have  been  present  at  its 
reading,  or  in  any  other  way  available,  it  is  quite  at  your 
service  for  that  purpose. 

“P.S. — Water  at  1200  Fahr.,  or  even  much  higher, 
would,  I  fear,  afford  but  an  inefficient  moving  power,  unless 
some  means  could  be  devised  (without  the  expense  of  more 
power  than  the  gain  expected)  of  concentrating  the  heat 
of  a  large  quantity  of  warm  water  into  a  smaller.  This 
might,  perhaps,  be  done  through  the  intervention  of  air 
alternately  rarefied  and  condensed.” 

Mr.  Binney,  F.R.S.,  F.G.S.,  said  that  at  the  present 
time  little  is  known  as  to  the  difficulties  we  should  expe¬ 
rience  in  working  coal  mines  at  a  depth  of  4000  feet  from 
the  surface.  The  exact  increase  of  temperature  in  deep 
mines  is  not  by  any  means  well  ascertained.  All  we  can 
say  is,  that  no  great  difficulties  have  been  found  in  work¬ 
ing  at  a  depth  of  2100  feet.  It  must  always  be  borne  in 
mind  that  the  deeper  a  mine  is  the  greater  will  be  the 
natural  ventilation  ;  that  is,  the  current  caused  by  the  air 
of  the  mine,  at  say  a  temperature  of  8op  Fahr.,  ascending 
the  upcast  shaft,  while  the  air  at  the  surface,  of  40°, 
descends  by  the  downcast  shaft.  No  doubt  a  mine  might 
be  cooled  by  the  expansion  of  compressed  air,  but  it  could 


not,  so  far  as  at  present  known,  be  done  economically. 
In  most  deep  mines  a  considerable  cooling  of  the  air  takes 
place  by  the  expansion  of  the  compressed  gas  (light  car- 
buretted  hydrogen)  as  it  escapes  from  the  coal,  where  it 
has  been  long  imprisoned  under  great  pressure  ;  and  this 
has  not  always  been  allowed  for  by  observers  of  tempera¬ 
ture  in  such  places.  In  newly-opened  mines  this  pent-up 
gas  forces  off  large  pieces  from  the  face  of  the  coal,  and  it 
sometimes  makes  a  noise  like  water  rushing  over  a  weir. 
In  sinking  a  deep  shaft  at  Wigan  some  years  since  the 
compressed  gas  in  the  coal  forced  up  about  four  yards  of 
strong  bind,  and  made  its  way  through  it  into  the  shaft. 
The  rising  of  the  roof  of  the  coal  as  the  shaft  approaches 
it  is  well  known  to  sinkers  in  deep  and  newly-opened 
coal-fields. 

Mr.  Edward  Hull,  F.G.S.,  exhibited  some  etchings  of 
caves,  fissures,  and  isolated  rocks  on  the  coast  of  Cantyre, 
intended  to  illustrate  three  classes  of  phenomena  belong¬ 
ing  to  the  raised  beach  and  coast  known  as  “  the  30-feet 
beach,”  from  the  fact  that  its  mean  elevation  is  about 
30  feet  above  the  present  tides.  This  raised  beach  has  been 
described  by  several  authors,  from  Mr.  Smith,  of  Jordan 
Hill  (1836),  downwards,  and  is  part  of  the  same  beach 
which  has  been  traced  all  along  the  western  coast  of 
Scotland,  and  the  vestiges  of  which,  remain  in  a  state  of 
remarkable  freshness  to  the  present  day. 

Mr.  T.  Heelis,  F.R.A.S.,  called  attention  to  the  pro¬ 
ceedings  of  a  scientific  commission  recently  issued  by  his 
Highness  the  Viceroy  of  Egypt,  who  had  succeeded  in 
finding  a  tertiary  coal  basin  in  the  valleys  between  Mount 
Olympus  and  the  Bay  of  Oraniska,  in  the  Gulf  of 
Salonica,  and  also  on  the  mainland  of  Asia  Minor,  near 
the  Island  of  Samos  ;  and  mentioned  some  particulars  of 
the  coal  there  found,  such  as  its  specific  gravity,  in  which 
it  slightly  exceeds  the  ordinary  coal  of  the  coal  measures, 
and  the  results  of  experiments  upon  its  combustion,  which 
gives  20  per  cent,  of  ash. 


ACADEMY  OF  SCIENCES. 

November  20,  1865. 

M.  Eug.  Peligot  presented  a  memoir  entitled  “  Chemical 
and  Physiological  Studies  of  Silkworms .”  In  the  present 
and  in  previous  communications  the  author  has  sought  to 
give  the  results  of  an  application  of  the  balance  to  the 
study  of  the  phenomena  manifested  in  the  life  and  meta¬ 
morphoses  of  the  silkworm.  The  extent  of  his  studies 
is  indicated  in  the  following  passage  : — “  A  certain 
quantity  of  eggs  of  the  worm  being  given,  determine 
their  chemical  composition,  as  well  as  that  of  the  larvae 
produced  by  the  hatching  of  an  equal  weight  of  eggs  ; 
feed  these  larvae  under  the  usual  conditions  with  mulberry 
leaves  ;  determine  the  composition  of  the  leaves  given,  the 
leaves  left,  the  worms,  and  their  excrements  ;  make  the 
same  researches  with  the  chrysalides  and  the  butterflies  ; 
in  a  word,  establish  the  statical  chemistry  of  a  silkworm 
from  its  exit  from  the  egg  to  its  death.”  The  reader  will 
see  that  the  author  set  himself  no  simple  task,  not¬ 
withstanding  that  his  researches  were  only  directed  to 
ascertain  the  elementary  composition  of  the  various 
matters.  We  need  not,  at  all  events  at  present,  detain 
our  readers  with  the  various  analyses,  but  give  now  only 
the  author’s  conclusions  : — 1.  The  development  of  the 
larvae  is  accomplished  by  the  transport  and  assimilation  of 
part  of  the  nitrogenised  matter  of  the  mulberry  leaves. 
As  the  chemical  composition  and  anatomical  structure  are 
probably  the  same  throughout  this  stage  of  the  rearing,  in 
the  worm  just  bom  and  in  the  worm  arrived  at  maturity, 
the  phenomena  of  nutrition  are  equally  the  same  during 
the  various  phases  of  the  growth  of  the  larvae.  2.  The 
results  of  the  analyses  prove  a  considerable  loss  of  carbon, 
which  is  found  as  carbonic  acid  in  the  air  expired  by  the 
insect.  The  amount  of  carbonic  shows  that  in  order  to 
fix  100  parts  of  carbon  from  the  leaves  the  worm  consumes 
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from  40  to  50  other  parts,  which  is  transformed  by  respi¬ 
ration  into  carbonic  acid.  Regnault  and  Reiset  have 
already  remarked  that  the  respiration  of  the  silkworm  is 
more  active  than  that  of  most  of  the  animals  upon  which 
they  experimented.  3.  There  does  not  appear  to  he  any 
exhalation  or  fixation  of  nitrogen  during  the  development 
of  the  silkworm.  4.  The  analyses  prove  a  loss  of  hydrogen 
that  seems  to  correspond  to  a  loss  of  oxygen,  which 
points  to  the  conclusion  that  some  of  the  alimentary  sub¬ 
stance  disappears  in  the  form  of  water. 

M.  Pouchet  continued  from  last  week  the  account  of  his 
“  Experiments  on  the  Congelation  of  Animals.”  The  expe¬ 
riments  show  that  an  animal  whose  body  is  reduced  to  the 
freezing  point  throughout  is  killed  beyond  all  chance  of 
revivification.  The  experiments  have  a  physiological 
rather  than  a  chemical  interest,  but  some  of  our  readers 
will  no  doubt  be  glad  to  learn  the  author’s  conclusions. 
These  are  : — 

1.  That  the  first  phenomenon  produced  by  cold  is  a  con¬ 
traction  of  the  capillary  vessels  to  such  an  extent  that  a 
globule  of  blood  cannot  enter ;  these  vessels,  therefore, 
remain  completely  empty. 

2.  The  second  phenomenon  is  an  alteration  of  the  blood 
globules  which  amounts  to  their  complete  disorganisation. 

3.  Every  animal  completely  frozen  is  absolutely  dead, 
and  no  power  can  reanimate  it. 

4.  When  only  a  part  is  frozen  that  part  is  destroyed  by 
gangrene. 

5.  If  the  part  frozen  is  not  extensive,  and  only  a  few 
disorganised  blood  globules  pass  into  the  circulation,  the 
animal  may  recover. 

6.  But  if,  on  the  contrary,  the  frozen  part  is  of  con¬ 
siderable  extent,  then  the  mass  of  altered  globules  brought 
into  the  circulation  when  the  part  is  thawed,  rapidly  kills 
the  animal. 

7.  For  this  reason  a  half-frozen  animal  may  live  a  long 
time  if  maintained  in  the  condition,  since  the  altered 
globules  do  not  get  into  the  circulation  ;  but  it  expires 
rapidly  as  soon  as  the  frozen  part  is  thawed. 

8.  In  all  cases  of  congelation,  death  is  due  to  the  alte¬ 
ration  of  the  blood  globules,  and  not  to  any  effect  on  the 
nervous  system. 

9.  It  results  from  these  facts  that  the  less  rapidly  a 
frozen  part  is  thawed  the  more  slowly  the  altered  globules 
find  their  way  into  the  circulation,  and  the  greater  are  the 
chances  of  the  recovery  of  the  animal. 

M.  V.  Jodin  presented  a  note  “  On  the  Asphyxia  of 
Leaves .”  The  author  states  that  mercurial  vapours  only 
effect  leaves  during  the  nocturnal  respiration,  when  they 
absorb  oxygen  and  produce  carbonic  acid.  In  the  diurnal 
respiration  when  they  decompose  C02  and  evolve  oxygen, 
the  leaf  appears  to  be  unaffected  by  mercury. 

M.  Persoz  submitted  another  “  Note  on  Solubility. ”  In 
our  last  note,  said  the  author,  we  studied  the  condensa¬ 
tions  produced  by  the  solution  of  salts  which  fix  salinic 
water,  and  showed  that  when,  in  a  chemical  reaction,  this 
water  is  set  free,  there  is  always  expansion.  The  author 
now  deals  with  saturated  solutions  and  the  hydration  of 
salts.  On  the  latter  subject  he  formulates  the  two  follow¬ 
ing  propositions  : — 

Salts,  the  base  of  which  is  an  oxide  of  a  metal  the 
highest  in  a  natural  group,  always  crystallise  in  the  an¬ 
hydrous  state.  On  the  contrary,  salts  of  a  metal  holding 
a  lower  place  in  the  same  group  absorb  a  certain  amount 
of  water. 

In  double  decompositions  the  author  states  that  he  has 
verified  the  following  law  : — 

When  two  saline  solutions  are  in  contact,  their  double 
decomposition,  whether  there  is  precipitation  or  not,  always 
gives  rise  to  the  formation  of  two  new  salts  having  lower 
v<  lumes  than  those  of  salts  placed  in  contact.  This  law 
applies  equally  to  the  haloid  salts. 

In  the  last  place,  M.  Persoz  states  generally,  that  when 
four  saline  elements  find  themselves  in  contact  under  cir¬ 
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cumstances  (wet  or  dry)  in  which  double  decomposition 
can  take  place,  it  is  always  the  salt  which  can  exist  under 
the  conditions  of  the  experiment  in  the  smallest  volume 
that  determines  the  arrangement  of  the  elements. 

No  illustrations  of  these  laws  are  given,  and  we  must 
wait  for  a  more  extended  publication  of  the  author’s 
views. 


NOTICES  OP  BOOKS. 


Inorganic  Chemistry  for  Science  Classes.  By  Fearnside 

Hudson,  F.C.S.,  F.A.G.L.,  &c.  London:  Whitaker 

and  Co.  1865. 

We  are  disposed  to  look  with  much  favour  on  this  little 
book.  It  is  the  first  attempt  to  introduce  the  new  nota¬ 
tion  and  nomenclature  into  an  elementary  work  we  have 
seen.  We  might  have  said  the  newest  nomenclature,  for 
the  author  gives  with  all  compounds,  besides  the  Ger- 
hardtian  name,  another  name  framed  on  Professor  Wil¬ 
liamson’s  principle.  We  are  not  prepared  to  say  that  this 
double  nomenclature  always  gives  clearness  to  the  descrip¬ 
tions  ;  but,  at  all  events,  the  way  in  which  it  is  used  is 
calculated  to  impress  the  names  strongly  on  the  memory 
of  the  student.  Thus  we  read,  under  Carbonate  of  Cal¬ 
cium,  Calcic  Carbonate ,  the  following  account  of  the  mode 
of  preparation : — 

“  When  a  solution  of  carbonate  of  sodium,  sodic  car¬ 
bonate ,  is  added  to  a  solution  of  chloride  of  calcium,  calcic 
chloride ,  carbonate  of  calcium,  calcic  carbonate ,  is  pre¬ 
cipitated,  and  chloride  of  sodium,  sodic  chloride ,  remains 
in  solution.” 

The  Appendix,  containing  various  tables  and  rules 
for  making  a  variety  of  calculations  often  required  to  be 
made,  is  not  the  least  valuable  part  of  the  book,  which, 
we  may  add,  is  well  adapted  for  use  in  science  classes. 


NOTICES  OP  PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

2370.  H.  A.  Bonneville,  Rue  du  Mont  Thabor,  Paris, 
“  Improvements  in  safety  lamps  for  use  in  mines  and  other 
localities.”  A  communication  from  A.  J.  Olanier,  Rue 
du  Sender,  Paris. — Petition  recorded  September  16,  1865. 

2574.  W.  Clark,  Chancery  Lane,  ‘‘Improvements  in 
apparatus  for  steeping  or  treating  paper  pulp,  and  other 
matters  subjected  to  the  action  of  alkalies.”  A  communi¬ 
cation  from  Messrs.  Neyret,  Orioli,  and  Fredet,  Boulevart 
St.  Martin,  Paris. — October  6,  1865. 

2842.  E.  J.  Northwood,  Felix  Place,  Islington,  Mid¬ 
dlesex,  “  Improvements  in  plating  or  combining  gold, 
platinum,  and  other  metals  or  their  alloys.” — November 
3,  1865. 

2882.  G.  A.  Ermen,  Eccles,  Lancashire,  “Improve¬ 
ments  in  treating  vegetable  fibres  used  in  the  manufacture 
of  paper  and  other  similar  substances  made  from  pulp.” 
A  communication  from  L.  Horst,  Cologne,  Prussia. — 
November  8,  1865. 

2894.  E.  T.  Hughes,  Chancery  Lane,  “Improvements 
in  the  means  of  producing  from  rosaniline  blue  and  violet 
colouring  matters.”  A  communication  from  P.  Mounet, 
Lyons,  France. — November  10,  1865. 

2903.  W.  E.  Newton,  Chancery  Lane,  “Improvements 
in  making  amalgams  or  alloys  of  metals.”  A  communi¬ 
cation  from  H.  Wurtz,  New  York,  U.S.A.— Nov.  n,  1865. 

2919.  W.  Fox,  M.D.,  Henrietta  Street,  Cavendish 
Square,  “Improvements  in  preserving  meat  and  other 
articles  of  food.” 

2922.  W.  R.  Lake,  Southampton  Buildings,  Chancery 


26  4 


Notices  of  Patents— Correspondence. 


(  Chemica.Ii  News, 
l  Dec.  1,  1865. 


Lane,  “  An  improved  method  or  process  for  producing 
paper-makers’  pulp  from  cane,  bamboo,  and  other  ana¬ 
logous  substances.” — A  communication  from  C.  Heaton, 
New  York,  U.S.A. — Nov.  13,  1865. 

2929.  J.  Dickson,  Abchurch  Yard,  London,  “  Im¬ 
provements  in  purifying  or  refining  iron.” — Nov.  14,  1865. 

2945.  W.  Clark,  Chancery  Lane,  “Improvements  in 
the  manufacture  or  purification  of  hydrocarburets,  and 
especially  of  petroleum  oils,  used  for  lighting  purposes.” 
-‘—A  communication  from  Dr.  P.  G.  Barry  and  the 
Chevalier  B.  Degola,  Boulevart  St.  Martin,  Paris. — 
Nov.  15,  1865. 

Notices  to  Proceed. 

1797.  J.  Peel,  Bowling,  Bradford,  and  W.  Hargreaves, 
Little  Horton,  Bradford,  “Improvements  in  manufactur¬ 
ing  grease  from  soap-suds.” 

1807.  G.  Fentiman,  Upper  East  Smithfield,  Middlesex, 
“  Improvements  in  the  preparation  of  paints.” — July  7, 
1865. 

1816.  H.  A.  Dufrene,  Rue  de  la  Fidelite,  “An  im¬ 
proved  self-acting  apparatus  for  obtaining  a  circulation  of 
volatile  liquids.” — A  communication  from  F.  Massot  and 
A.  Juquin,  Rue  Rivoli,  Paris. — July  8,  1865. 

2293.  F.  Tolhausen,  Boulevart  Magenta,  Paris,  “A  new 
fire  firework,  producing  instantaneously  the  forms  of 
serpents  and  other  forms  of  a  like  nature.” — A  communi¬ 
cation  from  F.  Barnet  andC.  A.  Rouseille,  Rue  de  Rivoli, 
Paris. — Sept.  7,  1865. 

2350.  T.  Bell  and  T.  L.  G.  Bell,  Plaistow, Essex,  “Im¬ 
provements  in  apparatus  used  for  calcining  and  roasting 
copper  and  other  ores,  and  substances  containing  sulphur.” 
—Sept.  14,  1865. 

2436.  T.  Y.  Lee,  Macclesfield,  Cheshire,  “Improve¬ 
ments  in  preparing  peat  or  turf  for  firelights  and  fuel,  and 
for  machinery  to  be  employed  therein.” — Sept.  23,  1865. 

1841.  H.  Blair,  Kearsley,  Lancashire,  “Improvements 
in  the  production  of  gases  from  aqueous  vapour,  and  in 
the  application  thereof  to  heating  purposes.” — Petition 
recorded  July  12,  1865. 

1855.  A.  E.  Molin,  Fahlen,  Sweden,  “Improvements  in 
separating  gold  from  ores  containing  copper  and  gold.” — 
July  14,  1865. 

1939.  E.  Spicer,  New  Bridge  Street,  Blackfriars, 
London,  “  Improvements  in  compositions  similar  to  gun¬ 
powder,  for  blasting,  for  use  in  ordnance  and  fire-arms, 
and  for  other  purposes.” — A  communication  from  P. 
Nisser,  Melbourne,  Australia. — July  26,  1865. 

1980.  A.  Y.  Newton,  Chancery  Lane,  “An  improve¬ 
ment  in  refining  petroleum  and  other  hydrocarbon  oils.” — 
A  communication  from  R.  A.  Cheeseborough,  New 
Rochelle,  New  York,  U.S.A. — July  13,  1865. 

2677.  A.  H.  Hassall,  M.D.,  Wimpole  Street,  Middle¬ 
sex,  “  Improvements  in  the  preparation  of  meat  for  food.” 
— Oct.  17,  1865. 

2803.  R.  Cassells,  Glasgow,  N.B.,  and  T.  Morton, 
Motherwell  Iron  Works,  in  the  county  of  Lanark,  N.B., 
“Improvements  in  furnaces.” — Oct.  31,  1865. 

2872.  G.  A.  Jasper,  Middlesex,  Mass.,  U.S.A.,  “  Having 
reference  to  the  cleansing  or  bleaching  of  sugar,  which 
invention  may  also  be  applicable  to  other  purposes  of  like 
character.” — Nov.  7,  1865. 


CORRESPONDENCE. 


Pills  of  Extract  of  Cod- Liver. 

To  the  Editor  of  the  Chemical  News. 

Sir,  —  Having  observed  your  question  in  last  week’s 
journal  with  regard  to  the  pills  you  have  seen  in  our 
window,  we  beg  to  say  that  Gufiroy’s  Dragees  of  Cod 
Liver  Extract  sold  by  us  are  not  “  cod-liver  oil  pills,”  but 
are  composed  of  a  concentration  of  the  watery  exudations 
which  exist  in  the  livers  along  with  the  oil,  and  which  are 


held  to  be  equal,  if  not  superior,  to  the  oil  in  the  chemical 
constituents  to  which  that  substance  owes  its  medicinal 
value.  You  will  find  the  process  for  the  preparation  of 
the  extract  in  our  two  patents  dated  respectively  July  20, 
i860,  and  July  29,  1861. 

We  write  this  as  we  have  suffered  much  annoyance 
through  our  preparation  being  called  “  Cod- Liver  Oil 
Pills,”  with  which  medicine  we  have  no  connexion. 

We  may  also  mention  that  our  extract  is  exempt  from 
the  medicine  stamp  duty,  as  it  is  not  a  secret  nostrum, 
but  simply  a  modification  in  the  “  preparing  medicinal 
substances  and  compounds  from  the  livers  of  cod,”  and  it 
is,  therefore,  not  sold  under  stamp. 

Trusting  you  will  give  our  explanation  publicity,  so  as 
to  disabuse  the  minds  of  your  readers  of  the  fact  that  we 
sell  “  a  quack  medicine,”  We  are,  &c. 

Barr  and  Co. 

83,  Fleet  Street,  London,  November  28. 

P.S. — We  enclose  a  series  of  samples  of  our  article  in 
its  various  stages  of  manufacture,  for  your  satisfaction. 

[We  have  received  a  specimen  of  the  extract,  also  of  the 
pill  mass,  which  is  composed  of  six  parts  of  extract,  five 
of  cacao  butter,  and  one  of  sugar,  and  also  some  of  the 
pills.  An  analysis  of  the  extract  by  Professor  Garreau 


gives  its  composition  as  follows  : — 

‘  ‘  Ichthyoglycine. 

•  •  • 

• 

50*000 

Propylamine  . 

•  •  • 

• 

2 ’545 

Acetic,  lactic,  and  butyric  acids 

• 

6  '000 

Phosphoric  acid 

•  •  • 

• 

2*090 

Sulphuric  acid . 

•  •  • 

• 

0*200 

Chlorine  . 

• 

1  *525 

Iodine  . 

1  1  1 

• 

o*  154 

Bromine  .  . 

•  •  • 

• 

trace. 

Soda  . 

it* 

• 

1  *170 

Potash 

•  11 

• 

0*21  1 

Magnesia 

•  •  • 

• 

0*366 

Lime 

•  •  • 

9 

0*510 

Ammonia. 

•  11 

9 

2  *862 

Extractive  matter  undetermined,  gadin,  &c. 

10*620 

Water  and  loss. 

•  •  • 

• 

• 

21*847 

100*000 

“It  will  be  observed  on  referring  to  this  analysis,  that 
two  somewhat  novel  organic  substances— namely,  propyl¬ 
amine  and  ich thy ogly cine,  occupy  prominent  places  in 
the  table.  The  former,  as  well  as  several  of  the  inorganic 
constituents,  exists  in  cod-liver  oil,  but  in  such  minute 
quantities  as  generally  to  escape  detection.  It  has,  never¬ 
theless,  been  more  than  suspected  by  Winkler  and  other 
German  chemists,  that  the  remedial  properties  of  cod- 
liver  oil  are  to  be  attributed  to  the  existence  in  that  body 
of  the  conditions  necessary  for  the  formation  of  propyl¬ 
amine.”  (See  Pharmaceutical  Journal  for  1851,  vol.  xii., 
p.  450.) 

We  need  only  add  that  the  pills  are  unquestionably  a 
genuine  preparation  of  the  extract,  and  not  an  impos¬ 
ture,  like  the  “  cod-liver-oil  powder  ”  examined  by  Dr. 
Attfield. — Ed.  C.  N.] 


The  Utilisation  of  Soda  Waste  and  Chlorine  Residues. 

To  the  Editor  of  the  Chemical  News. 

Sir, — It  has  been  very  gratifying  to  me  to  see  in  Mr. 
Walker’s  highly  interesting  letter  the  corroboration  of 
some  of  my  remarks  ;  and  I  regret  sincerely  to  have  had 
no  occasion  of  perusing  their  specification,  which  would 
have  prevented  me  making  unwittingly  erroneous  objec¬ 
tions  against  a  process  never  proposed  by  Messrs.  Walker 
and  Townsend. 

May  I  now  be  permitted  to  correct  some  ideas  of  Mr. 
Walker  about  the  stumbling-block  he  has  discovered  in 
my  own  propositions  ?  If  in  my  process  (or  more  precisely 
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in  my  proposed  arrangement  of  processes,  nearly  all  more 
or  less  known  and  practised)  pure  MnS  was  produced,  the 
objection  would  have  been  perfectly  right.  Yet  this  is 
not  the  case. 

After  dechloration  of  the  chlorine  residue,  after  neutrali¬ 
sation  with  evolution  of  sulphuretted  hydrogen,  which 
must  be  burnt,  either  for  sulphurous  acid  or  for  sulphur, 
if  we  have  not  the  utilisation  of  SO2  immediately  at  hand 
there  remains  in  solution  neutral  chloride  of  manganese. 
"When  the  neutralisation  has  been  completely  accomplished, 
no  iron  is  found  in  solution,  the  soluble  salts  of  iron  being 
precipitated  much  more  easily  by  soda  waste,  in  the  state 
of  FeS,  than  the  manganese  salts.  The  chloride  of  man¬ 
ganese  is  now  decomposed,  not  by  soda  waste  itself,  but 
by  the  liquid  which  drains  from  the  heap  of  soda  waste, 
and  which  is  collected  purposely  for  this  precipitation.  This 
makes  a  very  great  difference. 

The  liquid  drainings  from  accumulated  soda  waste, 
especially  when  the  latter  has  been  properly  disposed, 
consists  principally  of  a  weak  solution  of  persulphuret  of 
calcium.  It  produces  with  Cl2Mn,  not  MnS,  but  sul¬ 
phuretted  sulphuret  of  manganese.  Experiment  has  shown 
that  the  yellowish  precipitate,  when  dry,  contains  from 
44. — 90  per  cent,  sulphur,  of  which  quantity  approxi¬ 
mately  28 — 39  per  cent,  can  be  extracted  by  sulphide  of 
carbon,  and,  therefore,  exists  in  the  precipitate  in  the 
state  of  free  sulphur.  2800  gallons  of  chlorine  residue 
treated  in  this  manner  produce  nearly  two  tons  of  sul¬ 
phuretted  sulphuret  of  manganese  (containing  nearly  one 
ton  of  sulphur),  which  are  easily  washed,  dried,  and  burnt, 
evolving  then  from  14  to  16  cwt.  of  utilisable  sulphur  in 
the  state  of  sulphurous  acid. 

I  shall  give  with  great  pleasure  the  figures  resulting 
from  trials  made  upon  a  very  large  scale  to  any  manu¬ 
facturer  who  should  be  interested  in  this  question,  and 
wishes  to  try  the  process,  for  which  no  patent  has  been 
taken  out  in  England.  For  the  production  of  an  abundant 
and  well-composed  solution  of  persulphuret  of  calcium, 
I  should  recommend  the  following  manner  of  building  up 
a  heap  of  soda  waste  (or  mountain?  V amas  de  charree ), 
in  order  that  it  may,  without  any  extraordinary  expense, 
be  aerated  in  all  parts,  and  undergo  quickly  the  desirable 
oxidising  reactions.  The  plan  is  founded  on  the  principle, 
admitted,  I  believe,  by  all  manufacturers,  that  soda  waste 
is  not  susceptible,  without  evident  pecuniary  loss,  to  any 
manipulation  requiring  hard  labour  or  costly  mechanical 
arrangements. 

In  every  chemical  work  there  is  produced,  in  exact  pro¬ 
portion  to  soda  waste,  a  quantity  of  coal  slag,  from  the 
sulphate  and  black  ash  furnaces,  the  steam-boilers,  and  the 
evaporating  pans.  The  same  furnaces  produce,  unhappily, 
much  too  quickly  for  the  manufacturer,  a  certain  quantity 
of  broken  and  rotten  bricks  ( briques  usees) .  These  bricks 
and  coal  slags  are  deposited  upon  the  heap  of  soda  waste 
in  rows  about  one  yard  high  and  broad,  and  at  a  distance 
one  from  the  other  of  four  to  five  yards.  Soda  waste  is 
thrown  between  these  rows,  and  after  a  layer  of  a  certain 
thickness  has  been  deposited — say  of  two  or  three  yards — 
new  rows  of  coal  slag  are  established  in  alternative  order 
with  the  first,  &c.,  &c.  The  coal  slag  and  the  bricks 
represent  the  channels  through  which  atmospheric  air  can 
penetrate  in  the  interior  of  the  soda  waste  and  oxidise  the 
Ca2S2  to  CaS2  and  CaO.  The  heap  of  soda  waste  becomes 
in  this  manner  a  real  apparatus  of  an  enormous  size,  in 
which  sulphur  is  quickly  rendered  soluble  and  concen¬ 
trated  in  the  rain  water  filtering  through  the  heap. 

All  round  the  heap  there  are  dug  open  gutters,  to  collect 
the  drainings  and  conduct  the  solution  of  polysulphnret 
of  calcium  to  very  large  (reservoirs)  tanks.  If  there  should 
be  not  enough  rain  to  produce  a  sufficient  quantity  of  drain 
liquid,  water  pipes  must  be  established  at  the  top  of 
the  soda  waste  heap,  and  a  regular  lixivation  organised. 

In  a  comparatively  short  time  soda  waste  treated  in  this 
manner  loses  a  considerable  quantity  of  sulphur,  and  the 


remainder  of  the  waste  is  so  thoroughly  oxidised  that  it 
can  be  used  as  a  tolerable  manure,  and  in  every  case  con¬ 
stitutes  a  nuisance  no  longer. 

It  seems  evident  to  me  that  Messrs.  Walker  and  Towns¬ 
end  and  I  have  been  working,  independently  one  of  each, 
other,  in  the  same  direction.  I  should  be  glad  to  have 
Mr.  Walker’s  opinion  about  a  paper,  dated  July  10,  1855, 
which  he  will  find  recorded  in  a  “  Repertory  of  Patent 
Inventions,”  vol.  xxvii.,  1856,  p.  406,  treating  on  hypo¬ 
sulphite  of  alumina. 

It  is  possible  that  as  regards  several  ideas  I  may  have  the 
benefit  of  age  ;  in  many  other  respects  not  a  very  enviable 
one.  I  am,  &c.  E.  Kopp. 

Saverne,  Bas-Ithin,  Nov.  20. 


The  Past  and  Present  History  of  Alum. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  must  leave  your  readers  to  judge  whether  my  re¬ 
marks  upon  Dr.  Muspratt’s  Dictionary  are  correct  or  not ; 
according  to  his  account,  his  work  is  “  second  to  none.” 
Dr.  Muspratt  forgets  when  he  says  that  this  is  the  first 
and  only  time  that  the  information  in  the  Dictionary  has 
been  called  into  question,  for  when  the  article  first  ap¬ 
peared,  Mr.  Spence  himself  wrote  to  Dr.  Muspratt  inform¬ 
ing  him  of  the  false  statement ;  but  the  Doctor  did  not 
even  deign  to  answer  the  letter,  but  left  it  to  one  of  his 
assistants  or  clerks,  who  wrote,  that  it  could  not  be  ex¬ 
pected  that  Dr.  Muspratt  could  be  well  up  in  all  the 
minutiae  of  manufacturing  chemistry  ;  and  concluded,  that 
if  Mr.  Spence  would  like  a  better  description,  it  should  be 
given  another  time. 

Dr.  Muspratt  puts  forth  the  excuse  that  the  paper  on 
“  Alum  ”  was  written  nearly  fourteen  years  since,  making 
out  that  it  was  not  possible  to  have  known  of  Spence’s 
patent  then.  Mr.  Spence  took  his  patent  out  in  the  year 
1 845,  which  is  exactly  twenty  years  ago.  Therefore,  I  con¬ 
tend  that  whoever  wrote  the  paper  and  mentioned  Spence’s 
patent,  ought  certainly  to  have  read  it,  and  given  a  proper 
description  of  the  process,  for  the  works  were  then  in  full 
operation  at  Pendleton. 

In  the  Chemical  News  of  September  21,  1861,  it  is  said 
that  in  1850-51  Mr.  Spence  made  about  twenty  tons  per 
week.  The  writer  of  Muspratt’s  article  was  certainly  some 
years  behind  his  time,  for  Dr.  Muspratt  says  each  paper  as 
it  came  out  contained  the  latest  improvement ;  he  might 
have  added,  except  in  the  case  of  alum. 

I  can  only  repeat  my  former  assertion,  that  it  was  a  most 
unfair  description  of  such  an  important  improvement.  I 
think  “  the  great  chemical  work  of  the  age  ”  ought  to  keep 
pace  with  the  great  chemical  improvements,  and  not  be 
lagging  a  quarter  of  a  century  behind  ;  but  we  must  not- 
forget  to  bear  in  mind  that  the  brighter  the  diamond  the 
darker  appears  the  speck  ;  and  no  wonder  such  an  error 
looks  greater  in  a  work  that  has  been  “  eulogised  by  the 
first  savans  of  the  world.”  The  book,  indeed,  must  be 
great  to  have  only  one  error.  But,  “  let  another  man  praise 
thee,  and  not  thine  own  mouth.”  Why  I  found  fault  with 
the  article  is  certainly  best  known  to  myself,  but  which  I 
can  easily  make  known  to  others.  It  was  simply  to  show 
that  Mr.  Spence’s  was  not  a  pirated  process,  as  one  might 
have  come  to  that  conclusion  on  reading  the  article. 

I  am  afraid  Dr.  Muspratt’s  information  on  alum  has  not 
advanced  further  than  it  did  twenty  years  ago,  for  he  con¬ 
cludes  his  letter — “  If  I  should  re-write  ‘  Alum,'  a  better 
description  will  be  given,  if  requisite .”  It  may  be  news 
to  Dr.  Muspratt  to  say  that  more  than  two- thirds  of  the 
alum  made  in  this  country  is  by  Spence’s  process,  and  I 
think  your  readers  will  come  to  the  conclusion  that  a  better 
description  of  alum  is  certainly  requisite. 

I  am,  &c. 

J.  Carter  Bell,  F.C.S., 

Associate  of  the  Royal  School  of  Mines. 


266 


Miscellaneous — Answers  to  Correspondents . 


/Chemical  News, 
l  Bee.  1,  1865. 


“  Associate  of  the  Royal  School  of  Mines.” 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  title  quoted  above  must  have  caught  the  eye 
of  all  diligent  readers  of  your  own  and  other  scientific 
journals,  raising,  as  in  my  own  case,  a  somewhat  languid 
curiosity  as  to  the  precise  value  and  meaning  to  be 
attached  to  this  resounding  affix  to  the  names  of  some 
few  writers  on  scientific  subjects. 

Judging  from  a  “  History  of  Alum,”  by  an  “  Associate,” 
recently  published  in  the  Chemical  News,  correctness  in 
English  composition  is  clearly  not  rigidly  exacted  as  a 
qualification  for  this  honour  ;  but  it  is  to  be  hoped  that 
the  Conferrers  of  this  title  insist  upon  accuracy  in  matters 
of  science,  if  they  fail  to  require  it  in  matters  pertaining 
merely  to  purity  of  style. 

Degrees  and  diplomas  bestowed  by  the  Universities  and 
Chartered  Corporations  empowered  to  grant  these  honours 
deserve  respect ;  but  what  does  this  “  Associate  of  the 
Royal  School  of  Mines’*  signify,  and  by  what  authority 
is  this  title  conferred  ?  The  Royal  School  of  Mines,  as  a 
national  institution,  either  is  authorised  to  grant  degrees 
and  dignities  to  qualified  persons,  or  the  governing  body 
must  have  exceeded  its  powers  and  taken  upon  itself  to 
give  what  it  has  no  right  to  bestow.  Will  the  Registrar 
of  the  Royal  School  of  Mines  state  for  general  information 
by  what  authority  this  degree  of  “  Associate”  is  granted? 

I  am,  &c.  J.  Denham  Smith. 


The  Chemical  Society’s  Specimens. 

To  the  Editor  of  the  Chemical  News. 

Sir, — There  is  one  interest  attaching  to  the  specimens 
which  the  Council  are  about  to  distribute,  which  was  not 
alluded  to  at  the  meeting,  but  which,  I  think,  ought  not 
to  be  overlooked  in  estimating  their  value,  and  deciding 
on  the  disposal  of  them.  It  is  that  they  are  all  what  I  may 
call  authentic  historic  specimens.  I  must  confess  that  I 
have  never  been  at  the  pains  to  inspect  the  contents  of  the 
case,  but  I  have  no  doubt  there  will  be  found  in  it  some 
things  the  discovery  of  which  marks  an  era  in  the  develop¬ 
ment  of  chemistry.  Every  attendant  at  the  Royal  Insti¬ 
tution  will  remember  the  value  attached  to  the  small 
specimen  of  benzole  first  isolated  by  Faraday,  and  which 
is  always  produced  when  aniline  and  its  compounds  form 
the  subject  of  illustration.  There  maybe  nothing  of  equal 
value  to  that  in  the  Society’s  case,  but  there  may  be  many 
things  which,  at  some  future  time,  may  be  looked  at  with 
great  curiosity  ;  and  when  the  specimens  are  not  returned 
to  the  donors,  care  should  be  taken  to  commit  them  to  the 
custody  of  some  institution  in  which  their  value  may  be 
duly  estimated.  The  Jermyn  Street  people  will,  probably, 
look  with  contempt  on  the  collection, — as  so  many  dirty 
bottles  ;  but  perhaps  the  College  of  Chemistry  may  some 
day  be  lodged  in  a  building  in  which  space  could  be  found 
for  the  display  of  specimens,  which  all  chemists  must  look 
on  with  much  interest.  I  am,  &c.  F.C.S. 

Nov.  19, 1865. 


MISCELLANEOUS. 


Crim  Cotton  in  the  American  Mines. — The  ap¬ 
plication  of  Messrs.  Prentice’s  (Stowmarket)  gun  cotton  is 
becoming  very  general  in  the  mines  of  California  and 
Nevada,  the  greatest  satisfaction  being  expressed  with 
regard  to  it  in  every  instance  in  which  it  has  been  em¬ 
ployed.  At  the  New  Almaden  Quicksilver  Mines  it  has 
been  largely  used,  and  Mr.  C.  E.  Hawley,  the  chief  engi¬ 
neer,  reports  that  the  gangue  rock  of  the  Almaden  vein  is 
very  hard  magnesian  limestone,  in  many  place  worth  $30 
per  foot — lineal — to  work  in  ordinary  drifts  of  6  ft.  by  5  ft. 
In  other  parts  of  the  mine  the  rock  is  partially  decomposed 
and  easy  to  work.  To  his  surprise,  the  miners  in  soft  rock 


were  more  desirous  than  any  others  of  using  gun  cotton. 
He  considers  that  the  most  valuable  quality  it  possesses 
for  their  use  is  its  freedom  from  smoke.  This  vein  is 
extremely  irregular,  and  its  workings  of  great  extent. 
Good  ventilation  cannot  be  maintained  everywhere,  and 
smoke  of  the  richest  “labores”  in  the  mines  are  now 
seriously  delayed  by  the  smoke  of  blasting  powder.  The 
perfect  freedom  from  smoke  of  the  gun  cotton  would  war¬ 
rant  the  using  a  limited  quantity  at  considerably  greater 
cost  than  powder.  In  Nevada  city  district  and  Calveras 
the  opinions  expressed  are  equally  favourable,  and  we  may 
predict  that  in  the  Pacific  States  the  use  of  gun  cotton  for 
mining  purposes  will  eventually  be  universal. — American 
Gaslight  Journal . 

Apropos  to  a  Thermo* Electric  Battery. — Not 

unnaturally,  this  thermo-electric  battery  is  exciting  the 
imaginations  of  men  of  science,  causing  them  to  call  up 
wonderful  visions  of  a  future  when  much  of  the  work  of 
the  world  shall  be  done  by  sunshine.  Thus  a  contemporary 
suggests  that,  “  like  windmills,  thermo-electric  batteries 
might  be  erected  all  over  the  country,  finally  converting 
into  mechanical  force,  and  thus  into  money,  gleams  of 
sunshine,  which  would  be  to  them  as  wind  to  the  sails  of 
a  mill.  What  stores  of  fabulous  wealth  are,  as  far  as  our 
earth  is  concerned,  constantly  wasted  by  the  non-retention 
of  the  solar  rays  poured  on  the  Desert  of  Sahara.  Nature 
here  refuses  to  use  her  wonderful  radiation-net,  for  we 
cannot  cover  the  desert  sands  with  trees,  and  man  is  left 
alone  to  try  his  skill  in  retaining  solar  energy.  Hitherto 
helpless,  we  need  not  be  so  much  longer,  and  the  force  of 
a  Sahara  sun  may  be  carried  through  wires  to  Cairo,  and 
thence  irrigate  the  desert,  or,  possibly,  if  need  be,  it  could 
pulsate  under  our  streets,  and  be  made  to  burn  in  Green¬ 
land.”  A  fascinating  dream  enough,  and  one  which  may 
prove  to  be  “not  all  a  dream.” — Scientific  American . 

Essence  of  Apples. — By  essence  of  apples  is  meant 
an  alcoholic  solution  of  valerianate  of  oxide  of  amyle. 
This  product  is  sometimes  simply  prepared  by  distilling 
crude  potato  oil  in  presence  of  sulphuric  acid  and  bichro¬ 
mate  of  potash;  but  in  this  way  a  mixture  is  obtained 
of  very  little  essence  of  apples  and  very  much  amylic 
alcohol.  It  is  better  first  to  prepare  the  valerianic  acid 
by  the  following  method : — Mix  gradually  one  part  of 
potato  oil  with  three  parts  of  sulphuric  acid  and  two  of 
water  ;  mix  separately  two  parts  and  a-half  of  bichromate 
of  potash  and  four  parts  and  a-half  of  water ;  then  mix 
the  two  liquids  so  as  to  keep  up  the  boiling  in  the  retort, 
saturate  the  distilled  liquid  by  carbonate  of  soda,  and 
crystallise  the  valerianate  of  soda.  Then  take  one  part  by 
weight  of  potato  oil,  and  carefully  mix  it  with  an  equal 
weight  of  sulphuric  acid,  add  one  part  and  a-half  of  well 
dried  valerianate  of  soda,  and  keep  it  gently  heated  in  a 
water  bath.  The  addition  of  water  causes  the  ether  to 
separate,  when  it  mayr  be  purified  as  above.  This  valero- 
amylic  ether  mixed  with  five  or  six  times  its  volume  of 
alcohol  constitutes  the  pleasantly  scented  essence  of  apples. 
— Des  Odeurs,  des  Parfums ,  et  des  Cosmetigues,  by  S.  Piesse. 

Chemical  Society. — The  next  meeting  of  this 
Society  will  take  place  on  Thursday  evening  next,  at 
8  o’clock,  when  a  paper,  by  Dr.  Gladstone,  will  be  read 
“  On  Pyrophosphotriamic  Acid.” 

. .  . .  ■■  ■  11  . 

ANSWERS  TO  CORRESPONDENTS.  ' 


M.  B.  —Received. 

Qe.  L. — Use  oxide  of  gold  as  the  colouring  agent. 

Br.  F.  J .  Bond.— See  the  book  reviewed  this  week.  The  last  edition 
of  Miller  gives  the  new  foramlse. 

Formula.— German  yeast  is  mostly  obtained  from  the  distilleries  at 
Hamburgh  and  Rotterdam.  We  have  seen  a  formula  which  directs 
the  fermentation  of  a  decoction  of  rye  meal  and  honey,  but  cannot 
put  our  hands  upon  it  at  this  moment. 

Books  Received,—* “  The  Fairy  Tales  of  Science,”  by  John  C.  Brough. 


c'™8ti865.ws’}  The  Physiological  Exhaustion  and  Vitality  of  Beer  Yeast .  267 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


On  the  Physiological  Exhaustion  and  the  Vitality  of 
Peer  Yeast,  by  M.  A.  Bechamp.* 

The  life  of  the  leaven  being  contained  in  the  cellule,  I 
supposed  that,  so  long  as  this  cellule  was  neither  de¬ 
stroyed  nor  dead,  the  leaven  would  continue  to  live,  and 
to  manifest  this  life  by  its  characteristic  chemical 
actions,  but  in  certain  cases,  such  as  those  about  to  be 
described,  like  an  animal  in  a  state  of  inanition — that  is 
to  say,  in  exhausting  itself. 

To  measure  the  physiological  exhaustion  of  beer  yeast, 
I  estimated  the  phosphoric  acid  it  eliminates  while  con  ¬ 
suming  its  own  tissues,  when  forced  to  live  in  distilled 
water. 

Mitscherlich  analysed  beer  yeast,  and  from  his  ana¬ 
lysis  concluded  that  ioo  grammes  of  dry  yeast  contain 
the  elements  of  4*28  gr.  of  anhydrous  phosphoric  acid. 
But  this  analysis  does  not  prove  that  the  acid  was  actually 
formed  there. 

The  infusion  of  yeast  is,  no  doubt,  always  acid,  and  this 
acidity  may  be  attributed  to  phosphoric  acid,  if  the  yeast 
does  not  ceaselessly  engender  other  acids.  To  ascertain  that 
the  yeast  actually  contained  preformed  phosphoric  acid, 
and  phosphates,  boil  the  well-washed  yeast  in  a  large 
quantity  of  distilled  water  ;  this  will  kill  it,  and  cause  it 
to  abandon  various  products,  and  among  them  phosphoric 
acid,  which  estimate  by  the  process  presently  to  be  de¬ 
scribed,  whence  it  will  be  found  that  100  grammes  of 
dry  yeast  disengages  from  2*8  gr.  to  3*1  gr.  of  phosphoric 
acid,  of  which  a  portion  is  free. 

But  though  the  yeast  abandons  large  quantities  of 
phosphoric  acid,  at  a  temperature  of  ioo°,  when  it  is 
killed,  this  is  not  the  case  when  it  is  left  in  water,  either 
cold  or  even  heated  to  30  or  400 ;  under  these  circum¬ 
stances  it  abandons  the  phosphoric  acid  and  other  matters 
very  gradually,  not  as  an  inert- precipitate,  but  as  a 
living  creature,  offering  vital  resistance  to  destruction. 
By  renewing  the  water  every  twenty-four  hours,  and 
estimating  the  phosphoric  acid  in  each  lixivium,  it  will 
be  found  that  the  quantity  of  this  acid,  small  at  first, 
augments  with  each  successive  treatment,  and  rapidly 
attains  a  maximum,  after  which  it  decreases,  until  it 
altogether  disappears.  The  following  is  the  experiment : 

In  the  first  place  I  determined  the  amount  of  phos¬ 
phoric  acid  which  could  be  found  in  matters  adhering  to 
the  yeast,  proceeding  from  the  medium  in  which  the 
yeast  was  formed,  or  which  had  been  excreted  by  the 
yeast  itself  and  impregnated  it  externally.  500  grammes 
of  brewers’  yeast,  new  and  in  a  paste,  were  soaked  in 
cold  water  and  washed  on  a  filter.  The  yeast  having 
been  well  drained,  there  remained  four  litres  of  lixi¬ 
vium.  In  this  liquid  the  phosphoric  acid  was  esti¬ 
mated  by  the  same  process  which  was  applied  to  the 
following  estimations;  and  there  were  obtained  of 
anhydrous  phosphoric  acid,  0*095.  gr. 

This  result  is  invariable  ;  all  things  being  equal,  500 
o-rammes  of  yeast  in  a  paste,  representing  about  100 
grammes  of  dry  yeast,  yield  to  cold  water  less  than  1 
decigramme  of  phosphoric  acid. 

280  grammes  of  this  same  washed  yeast,  containing 
48*2  gr.  of  yeast  dried  at  ioo°,  were  introduced  into  a 
special  apparatus  with  1600  cubic  centimetres  of  water 
boiled  and  then  cooled  to  40°  in  a  current  of  carbonic 
acid.  To  make  perfectly  sure  that  no  foreign  bodies 

*  Comptes  Rcndu3,  lxi.,  689. 
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were  formed,  a  few  drops  of  creosote  were  added  to  the 
water  intended  for  washing.  Every  twenty-four  hours 
the  water  wTas  decanted  and  renewed  by  a  fresh  supply, 
under  the  same  conditions.  All  these  washings  were 
screened  from  the  air  in  an  atmosphere  of  carbonic  acid, 
the  apparatus  being  in  a  warm  place,  the  temperature  of 
which  could  vary  from  20  to  300. 


These  washings 

furnished  the  following 

results  ; — 

gr. 

1st  washing — anhydrous  phosphoric  acid. 

.  0*056 

2nd  ,, 

55  55  • 

.  0*073 

3rd 

"  55  55  •  • 

.  0*074 

4th  ,, 

55  55  • 

.  0*076 

5th  ,, 

>5  • 

.  0*346 

6th  ,, 

55.  55  • 

.  0*444 

7th  ,, 

5  5  5  5  • 

.  0*371 

8  th  ,, 

,,  ,,  .  .  0*190 

Total  of  phosphoric  acid  .  1  *630 

These  numbers  appear  significant.  Were  beer  yeast 
merely  an  inert  precipitate,  were  phosphoric  acid 
present  in  the  mass,  as  mother  liquor  is  in  a  precipitate, 
(he  washings  would  eliminate  the  greater  part  of  the 
soluble  matters  in  the  first  operations,  and  the  quantity 
of  these  matters  would  diminish  more  and  more.  But 
we  see  here  that  the  yeast  at  first  resists,  then  suddenly 
its  resistance  diminishes,  and  it  yields  a  large  quantity 
of  its  disassimilated  materials.  This  is  ascertained  by  the 
weight  of  the  phosphoric  acid  eliminated,  which  sud¬ 
denly  increases  to  five  or  six  times  its  previous  weight  ; 
after  which  it  naturally  decreases. 

By  adding  the  amount  of  the  different  estimations  at 
1  oo°  of  the  phosphoric  acid  in  dry  yeast,  the  number 
will  be  found  to  be  3*38.  The  weight  of  phosphoric 
acid  eliminated  is  then  greater  by  f  than  that  produced 
by  the  incineration  of  the  yeast,  as  in  Mitscherlich’s 
process  ;  and  if  it  is  observed  that  the  yeast  eliminates 
at  the  same  time  various  other  products,  proportionately 
to  the  quantity  of  phosphoric  acid,  an  idea  may  be 
formed  of  the  degree  of  exhaustion  undergone  by  each 
globule.  The  exhaustion  is  such  that  under  the  micro¬ 
scope  the  yeast  seems  reduced  to  merely  its  envelope  ;  it 
is  then  barely  visible,  and  its  colour  so  faint  that  it  looks 
like  shrivelled  skins,  with  no  clear  outlines,  and  with  a 
taste  like  raspberries.  From  the  nuclei  or  interior 
granulations  which  remain,  the  form  of  the  envelope 
may  be  divined. 

If  by  the  use  of  the  apparatus,  elsewhere  to  be  de¬ 
scribed,  the  air  is  perfectly  excluded,  this  exhaustion 
can  be  effected,  without  what  is  called  the  putrefaction 
of  the  yeast,  or,  more  correctly,  without  the  appearance 
of  the  organisms  which  cause  the  putrefaction  of  the 
organic  matters  eliminated.  But  if  air  enters,  these 
products  acquire  a  foetid  odour,  and  there  may  be  ob¬ 
served  a  disengagement  of  sulphuretted  hydrogen,  and 
the  formation  of  the  infusoria,  which  are  the  cause  of  a 
particular  fermentation  of  the  nitrogenised  and  sul¬ 
phuretted  organic  matters  of  yeast.  However,  if  the 
other  products  accompanying  phosphoric  acid  are  dif¬ 
ferent,  the  quantity  of  the  latter  in  each  washing  cor¬ 
responds  to  the  numbers  of  the  above  table. 

The  yeast  exhausted  in  the  experiment  which  fur¬ 
nished  the  numbers  given  in  the  table  appeared  to  bo 
dead  ;  but  this  was  not  the  case,  for  it  was  still  capable 
of  transforming  cane  sugar  into  glucose — that  is  to  say, 
of  forming  zymase  and  then  producing  alcohol  by  the 
glucose  engendered.  But  the  products  of  alcoholic  fer¬ 
mentation  by  exhausted  yeast  are  notably  different  in 
nature  and  in  quantity  from  those  obtained  by  normal 
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yeast.  The  same  as  in  alcoholic  fermentation  by  mother 
of  vinegar,  a  crystallisable  compound  is  formed  pos¬ 
sessing  the  properties  of  mannite. 

These  results  prove  contrary  to  Mitscherlich  (who 
supposed  that  the  globules  of  ferment,  well  washed  in 
water  are  entirely  deprived  of  the  property  of  saccha¬ 
rifying  cane  sugar),  that  yeast  continues  to  change  cane 
sugar  until  it  ceases  to  live,  and  that  when  it  is  so  much 
exhausted  that  it  may  be  said  to  be  reduced  to  its  cellule, 
it  nevertheless  continues  to  form  successively  glucose  and 
alcohol  with  cane  sugar.  The  property  of  determining 
alcoholic  fermentation  must  not,  then,  be  attributed  to 
the  catalvic  action  of  some  chemical  compound  which  it 
contains  ;  my  researches  seem  to  prove  that  it  is  con¬ 
tained  in  the  properties  of  the  living  cellule  ;  it  is  a 
consequence  of  the  act  of  nutrition  of  this  cellule. f 


Detection  ofMethylic  Alcohol ,  hy  Mr.  John  T.  Miller. 

The  following  modification  of  my  process  for  the  detec¬ 
tion  of  methylic  alcohol  may  be  used  when  it  is  wished 
to  avoid  distillation.  It  is  easy  of  execution,  and  gives 
very  fair  results  : — 

Prepare  in  a  small  flask  an  oxidising  solution  with 
20  grains  of  bichromate  of  potash,  3  fluid  drachms  of 
water,  and  20  minims  of  strong  sulphuric  acid,  and  add 
to  it  30  minims  of  the  spirit  to  be  tested.  After  the 
mixture  has  stood  ten  minutes,  add  just  enough  milk  of 
lime  to  give  it  an  alkaline  reaction;  warm,  filter,  and 
wash  with  half  an  ounce  of  warm  water.  The  filtrate 
will  be  free  from  chromic  oxide  and  the  greater  part  of 
the  sulphuric  acid.  Precipitate  the  remainder  of  the 
latter,  and  any  chromic  acid  which  may  be  present,  by 
the  addition  in  small  excess  of  a  strong  solution  of 
acetate  of  lead;  warm  slightly,  allow  a  few  moments  for 
the  precipitate  to  subside,  and  filter.  The  filtrate  should 
now  be  clear,  colourless,  and  nearly  neutral  to  test-paper. 
Boil  it  quickly  down  to  2  fluid  drachms,  pour  it  into  an 
ounce  test-tube,  add  1  drop  of  dilute  acetic  acid  (x  part 
of  the  B.  P,  acid  to  a  parts  water),  and  1  grain  of 
nitrate  of  silver  in  30  minims  of  water;  then  heat  the 
liquor  slowly  to  the  boiling-point,  and  simmer  two  or 
three  minutes.  .  Darkening  of  the  solution  to  a  con¬ 
siderable  degree  may  occur  even  though  the  spirit  be 
free  from  methylic  alcohol,  and  is,  therefore,  a  less 
reliable  indication  of  the  presence  of  that  substance 
than  when  the  oxidation  products  have  been  separated 
by  distillation.  The  state  of  the  test-tube  will,  however, 
decide  the  question.  It. should  be  rinsed  out,  filled  with 
water,  and  placed  against  white  paper.  If  it  appear 
clean  and  uncoloured,  the  spirit  is  either  pure  or  contains 
less  than  2  per  cent,  of  methylic  alcohol ;  if,  on  the 
other  hand,  the  lower  part  of  the  tube  have  an  evident 
brown  tint,  the  spirit  is  methylated. 

To  obtain  satisfactory  results  by  this  process,  the 
points  to  be  minded  are:—  1.  To  use  distilled  water. 
2.  To  add  only  a  slight  excess  of  the  preeipitants.  3.  To 
use  a  perfectly  clean  test-tube.  4.  To  avoid  boiling  the 
liquor  up  the  tube,  and  so  thinning  the  metallic  deposit 
by  spreading  it  over  a  larger  surface. 


t  These  conclusions  are  opposed  to  M.  Liebig’s  assertion  (Traite  < 
Chirrae  Organise,  introduction  p.  27)  “  The  insoluble  body  calle 

‘ferment’  does  r.ot  provoke  fermentation.”  The  proof  he  gives  < 
this  is,  that  the  yeast  washed  with  water,  deprived  of  air.  leaves 
residue  wliicli  lms  lost  tlic  power  of  Itirtueuting’  caue  sugar  Th 
has  caused  it  erroneously  to  be  supposed  that  the  phenomenon  bem 
much  less  decided  had  ceased  to  exist  at  all.  On  the  other  ham 
much  less  attention  is  given  to  the  previous  inversion  of  the  car 
sugar,  and  it  is  well  known  (notwithstanding  an  important  and  nr< 
°'7n  exPeiiment  of  M.  Dubrunfant)  that  M.  Pasteur  ht 
admitted  that  cane  sugar  ferments  directly,  the  formation  of  change 
cane  sugar  beiug  consecutive  to  the  formation  of  succinic  acid. 


I  have  tried  various  oxidising  agents,  but  have  found 
none  better  or  more  manageable  than  bichromate  of 
potash. — Pharmaceutical  Journal. 


PHYSICAL  SCIENCE. 


An  Account  of  the  Water -Barometer  Constructed  and 

Erected  hy  Alfred  Bird,  Experimental  Chemist , 

Birmingham . 

I  have  the  pleasure  to  send  for  insertion  in  the  Che¬ 
mical  News  an  account  of  a  water-barometer,  which  I 
have  had  in  perfect  action  for  six  years.  It  was  shown 
to  the  members  of  the  British  Association  on  their  visit 
to  Birmingham,  and  a  general  desire  having  been  ex¬ 
pressed  that  an  account  of  the  instrument  should  be 
published,  I  send  you  the  following  particulars  and 
drawings : — 

In  the  construction  of  a  water-barometer  four  things 
have  to  be  attended  to, — 

1st.  The  water  must  be  deprived  of  air. 

2nd.  The  air  must  not  again  enter  the  water. 

3rd.  The  water  must  go  into  the  barometer,  to  the  ex¬ 
clusion  of  the  air ;  and 

4th.  The  instrument  must  be  so  constructed  that, 
while  the  atmospheric  pressure  within  the  instrument 
shall  be  uninterrupted,  no  air  shall  penetrate  into  the 
vacuum-chamber. 

I  will  begin  by  describing  the  material.  The  tube  is 
composed  of  metal  and  glass,  and  the  three  taps  are 
those  known  as  “  Lambert  taps.”  The  size  of  the  metal 
part  is  half  an  inch  internal  diameter,  and  is  that  sort  of 
white-metal  tube  which  is  in  universal  use  by  gas- 
fitters,  called  “compo.”  I  believe  it  is  an  alloy  of  lead 
and  zinc. 

I  recommend  the  compo  tube  made  bjr  Messrs.  Stock, 
Brothers,  and  Co.,  in  Birmingham,  as  it  will  stand  an 
internal  pressure  of  fifty  pounds  of  air  to  the  inch  with¬ 
out  leaking.  The  glass  tube  to  show  the  “readings”  is 
one  inch  internal  diameter  and  six  feet  long.  The  brass 
Lambert  taps  are  half  an  inch  internal  diameter.  These 
taps  are  constructed  internally  with  a  cushion  of  india- 
rubber,  pressed  down  by  means  of  a  brass  plate  acted 
upon  by  a  screw,  which  makes  them  absolutely  secure. 

I  will  next  describe  the  upper  and  lower  parts  of  the 
barometer  in  reference  to  the  drawings.  Plate  4.  AA  is 
the  compo  tube,  having  two  enlarged  sockets  B,  B,  one 
and  a-half  inch  in  diameter  and  three  inches  deep.  These 
sockets  were  made  of  brass,  and  their  office  is  to  receive 
the  ends  of  the  glass  tube.  To  fix  the  glass  tube  C,  about 
six  inches  of  the  compo  tube  was  soldered  to  the  bottom 
of  the  socket,  and  being  inverted  and  fixed  very  steady, 
enough  dry  sand  was  poured  into  the  compo  tube  to  fill 
it  up  to  the  bottom  of  the  socket  B.  The  use  of  the 
sand  is  to  prevent  the  cement  from  running  into  and 
stopping  up  the  compo  tube.  The  glass  tube  C,  per¬ 
fectly  clean  inside,  was  now  placed  in  the  socket ;  and 
being  most  carefull}'-  steadied  to  keep  it  upright,  six 
inches  of  dry  sand  were  poured  down  to  keep  the  cement 
from  rising  up  the  glass  tube  C. 

The  cement  was  composed  of  two  parts  of  gutta 
percha  and  one  part  of  common  black  pitch.  These  two 
substances  were  heated  in  an  iron  ladle  with  a  lip,  till 
they  became  perfectly  fluid  and  quite  free  from  froth.  A 
“  copper  bit”  used  by  plumbers  having  been  heated  to 
low  soldering-heat,  a  small  quantity  of  the  cement  was 
poured  into  the  socket.  The  copper  bit  was  then  applied 
to  the  outside,  the  effect  being  to  perfectly  liquefy  the 
cement  in  situ.  A  little  more  of  the  hot  cement 
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then  poured  in,  and  again  the  heated  copper  bit  was 
applied  till  the  socket  was  quite  full  of  very  fluid  cement 
without  any  air  cavities.  As  the  cement  cooled,  it  clung 
to  the  glass  and  metal,  and  became  absolutely  solid  and 
air-tight.  If  the  cement  is  poured  in  all  at  once,  it  is 
impossible  to  prevent  crevices,  which  will  let  in  air 
when  the  barometer  is  filled,  causing  the  water  gradu¬ 
ally  to  descend  till  it  falls  out  of  the  instrument. 

A  place  being  chosen  on  the  staircase  of  my  house,  a 
flat  board  seven  feet  long  and  one  foot  wide,  was  fast¬ 
ened  to  the  wall,  upon  which  board  was  fixed  the  sock¬ 
eted  glass  tube  C,  and  graduated  scale  F,  from  the  top 
of  which  422  inches  were  most  carefully  measured  down 
to  the  “zero  ’’-point  E  beside  the  cistern. 

The  scale  F  is  to  the  right  of  the  glass  tube.  It  is 
made  of  well-seasoned  boxwood,,  and  is  graduated  to 
inches  and  tenths.  The  sliding-tube  G,  with  the  vernier 
H,  is  between  the  glass  tube  and  the  boxwood  scale  F. 
On  the  left  side  of  the  glass  tube  C  is  another  sliding- 
tube  g,  with  a  vernier  h,  to  record  position  of  top  of 
tidal  column  of  water  at  9  a.m.  the  morning  previously. 

The  glass  tube,  scale,  and  verniers  having  been 
securely  placed  on  the  board  and  perfectly  upright,  the 
gas-fitter  proceeded  to  connect,  by  soldering,  the  re¬ 
mainder  of  the  compo  tube  above  the  glass  tube  C, 
which  was  continued  upwards  till  it  entered  nearly  at 
the  bottom  into  a  round  vessel  K,  made  of  zinc,  four 
inches  in  diameter  and  eighteen  inches  high.  Inside 
the  vessel  the  tube  coils  round  in  a  spiral,  like  the  worm 
of  a  still.  This  vessel  and  spiral  are  not  necessary  to 
the  action  of  the  barometer ;  but  as  the  spiral  is  in  the 
part  of  the  tube  in  which  is  the  vacuum-chamber,  it 
gives  the  opportunity  of  artificially  cooling  with  ice  or 
snow  the  included  aqueous  vapour,  and  thus  determining 
by  actual  experiment  the  amount  of  correction  required. 

If  the  experiment  of  cooling  the  included  vapour  to 
32p  be  tried  in  summer,  when  the  external  temperature 
is  70°  or  8o°,  the  sudden  cooling  causes  so  great  an 
evaporation  from  the  surace  of  the  water,  and  conden¬ 
sation  in  the  upper  part  of  the  barometer,  that  a  real 
rain-shower  is  produced,  the  condensed  water  running 
down  the  glass  tube  in  innumerable  pellucid  drops  in 
the  most  beautiful  manner,  thus  perfectly  imitating  the 
condensation  of  invisible  watery  vapour  in  the  higher 
regions  of  the  atmosphere.  When  the  compo  tube  leaves 
the  zinc  vessel,  it  is  led  up  perpendicularly  to  the  Lambert 
tap  L.  Above  the  tap  L  the  tube  still  rises  perpen¬ 
dicularly,  when  it  suddenly  bends  down,  leaving  the  end 
open  at  M. 

I  now  describe  the  part  of  the  barometer  below  the 
glass  tube. 

The  compo  tube  being  soldered  on,  was  carried  down  to 
the  cistern,  not  necessarily  perpendicularly;  for  instance, 
the  tube  may  descend  at  an  angle  of  30°  or  400,  and  may 
be  led  in  any  convenient  direction.  The  entire  instrument 
erected  by  me  is  inside  the  house,  to  escape  a  freezing 
temperature.  At  the  lowest  bend  of  the  compo  tube  is  a 
short  upright  tube,  having  at  the  end  a  Lambert  tap  N, 
to  which  is  soldered  a  male  screw  of  a  |th-inch  gas 
union-joint  O,  the  use  of  which  will  be  understood 
further  on.  The  compo  tube  now  begins  to  ascend; 
and  at  the  top  of  the  bend  is  another  Lambert  tap  P. 
Peyond  this  the  compo  tube  bends  down  and  reaches 
nearly  to  the  bottom  of  the  cistern,  which  is  a  one-gallon 
white  glass  narrow-mouth  upright  bottle  It.  The  bottle 
rests  upon  a  stand  S,  which  moves  up  and  down  by 
means  of  a  set  screw  T,  acting  through  a  stout  shelf 
U  U ;  and  the  bottle  is  kept  steady  by  means  of  the  two 
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uprights  W,  W,  upon  one  of  which  is  fixed  the  zero- 
point  E. 

I  shall  now  describe  the  method  of  filling  the  baro¬ 
meter. .  Four  gallons  of  water  were  carefully  distilled, 
and  being  put  into  a  perfectly  clean  and  new  tin  oil-can 
with  a  narrow  mouth,  the  water  wTas  boiled  for  one 
hour  over  a  bright  fire,  to  drive  out  the  air.  While  still 
boiling,  two  quarts  of  olive  oil  were  poured  in.  This 
slightly  increased  the  pressure  in  the  water  underneath, 
causing  the  last  remains  of  the  air  to  rise  with  the  steam 
in  jets  or  spirts  through  the  stratum  of  oil.  The  instant 
ebullition  was  stopped,  the  oil  closed  over  the  boiled 
water,  and  it  became  hermetically  sealed  from  the  atmo¬ 
sphere.  The  contents  of  the  tin  can  were  now  cooled, 
and  the  can  X  was  placed  above  the  top  of  the  water 
barometer.  A  piece  of  fth-ineh  gutta-percha  tube  Y  Y, 
sufficiently  long  to  reach  from  the  can  X  above  to  below 
the  very  bottom  of  the  barometer,  was  procured,  and 
one  end  of  the  tube  was  put  into  the  mouth  of  the  can  X, 
the  end  passing  through  the  supernatant  stratum  of  oil 
down  to  the  bottom  of  the  water  underneath.  At  the 
other  end  of  the  gutta-percha  pipe  Y  is  a  f  th-inch  tap, 
terminating  with  a  |-th-inch  female  screw  union-joint  Z. 
The  gutta-percha  pipe  being  in  position,  and  hanging 
down  as  seen  in  the  drawing,  became  a  syphon ;  and 
the  air  being  sucked  out,  the  water  at  once  came  over, 
and  was  stopped  from  running  away  by  turning  the 
small  tap  Z.  The  female  union-screw  at  Z  being  tightly 
screwed  on  to  the  male  screw-joint  O,  the  water  was 
ready  to  enter  the  barometer. 

The  first  thing  to  be  done  was  to  displace  the  air  in 
the  bend  of  the  tube,  reaching  from  the  tap  N  at  the 
bottom  to  tli e  extreme  end  of  the  compo  tube  in  the 
cistern  If.  This  was  done  in  the  following  manner  : — 
ihe  cistern  or  bottle  was  taken  away  and  filled  quite 
full  to  the  very  brim  with  best  olive  oil;  the  three 
Lambert  taps  being  all  open,  and  the  bottom  end  of  the 
“  compo  tube  hanging  down,  the  small  gas-tap  Z  was 
opened ;  the  water  then  began  to  ascend  both  legs  of 
the  baiometer,  and  when  it  reached  the  tap  P,  it  passed 
over  and  ran  out  of  the  end  of  the  tube  which  was 
hanging  down.  At  that  instant  the  stream  was  stopped 
with  the  thumb,  and,  the  tap  Z  being  turned  off,  the 
bottle  full  of  oil  was  brought  to  the  thumb  which 
stopped  the  end  of  the  compo  tube  and  kept  in  the 
water.  The  thumb  supporting  the  tube  was  now  put 
into  the  oil,  and  the  end  of  the  tube  slipped  down  to  the 
bottom  of  the  oil.  The  bottle  was  then  put  into  its  place 
on  the  stand  S,  and  the  surplus  oil  being  syphoned  out, 
there  remained  in  the  cistern  If  about  three  inches  in 
depth  of  olive  oil,  the  compo  pipe  dipping  into  it  nearly 
to  the  bottom. 

The  next  thing  was  to  fill  the  longer  part  of  the  baro¬ 
meter,  which  was  accomplished  as  follows  The  tap  P 
being  closed  and  the  small  tap  Z  opened,  the  water 
rapidly  rose  in  the  barometer;  when  the  water  had 
reached  the  opening  M  at  the  top,  it  was  allowed  to  run 
a  minute  or  two  to  carry  any  traces  of  air  away  which 
might  have  lingered  in  the  tube.  Tap  L  at  the  top,  and 
tap  N  at  the  bottom  being  then  securely  closed,  tap  P 
was  opened,  and  the  column  of  water  began  to  descend 
and  to  accumulate  in  the  cistern  Pc  under  the  stratum  of 
olive  oil.  As  the  column  fell  it  was  narrowly  watched 
in  the  glass  tube,  but  not  a  bubble  of  gaseous  matter  was 
observed.  _  On  examining  the  cistern  Pc,  it  was  found 
that  the  oil  did  not  quite  reach  the  zero-point  E,  more 
oil  therefore  was  poured  in  till  the  zero-point  E  and  the 
level  of  the  oil  were  coincident.  The  graduated  scale 
wTas  now  looked  at,  and  it  showed  that  the  column  of 


water  was  400  inches  high,  the  mercurial  barometer  being 
30*4  inches,  and  the  temperature  67°. 

In  order  to  see  whether  gaseous  matter  would  accu¬ 
mulate  in  the  vacuum  chamber,  the  gutta  percha  syphon 
was  allowed  to  remain  in  its  place  for  some  weeks,  and 
four  different  times  tap  P  was  closed,  tap  N  opened,  with 
tap  Z,  thus  filling  the  barometer  up  to  tap  L  at  top, 
which  being  opened  allowed  the  water  and  gaseous 
matter,  if  there  had  been  any,  to  flow  out  at  M.  On 
closing  tap  L  and  tap  N  and  opening  tap  P,  the  column 
of  water  again  fell ;  and  after  S}rphoning  out  the  surplus 
water  from  under  the  oil  in  the  cistern  till  the  oil  was 
level  with  the  zero-point  E,  the  column  of  water  was 
found  on  the  four  different  trials  to  be  exactly  the  same 
height  on  the  scale  after  each  trial  as  before.  It  was, 
therefore,  plain  that  no  gaseous  matter  had  accumulated 
above  the  water,  and  that,  with  the  exception  of  the  vapour 
of  water,  it  was  a  perfect  vacuum. 

One  or  two  precautions  are  required  in  order  to  ensure 
success.  In  the  first  place,  the  water  must  be  distilled — 
for  if  the  water  contains  “earthy  salines”  or  colouring 
matter,  it  is  certain,  by  the  constant  evaporation  and 
precipitation  in  the  working  part  of  the  glass  tube,  to 
crust  it  over  so  completely,  that  in  a  few  months  the 
water  becomes  invisible ;  pure  distilled  water  is,  there¬ 
fore,  indispensable.  Then,  if  the  slightest  leak  in  the 
barometer  exists,  it  will  infallibly  bring  the  instrument 
to  grief.  In  order,  therefore,  to  be  sure  that  the  baro¬ 
meter  was  sound  (before  the  water  deprived  of  air 
was  put  in),  I  closed  tap  L  at  top  and  tap  P  ;  then, 
connecting  the  gutta  percha  tube  with  the  “  street  water¬ 
works  ’’  pressure,  I  allowed  it  to  enter  the  barometer  till 
the  included  air  was  contracted  to  one-fourth  of  its  length 
having  a  pressure  of  water  under  it  of  between  40  and 
50  lbs.  to  the  inch. 

The  barometer  stood  this  internal  pressure  for  ten 
hours  without  the  air  being  forced  out.  I  therefore  con¬ 
cluded  that  if  the  barometer  would  stand  this  great  pres¬ 
sure  inside,  it  would  stand  14  lbs.  to  the  inch  pressure 
on  the  outside,  and  without  hesitation  I  filled  it  with  the 
prepared  water. 

As  the  instrument  is  made  by  a  gasfitter,  it  would  be 
easy  to  put  the  whole  of  it  together,  Lambert  taps  in¬ 
cluded,  and  to  prove  it  with  some  powerful  water-pres¬ 
sure  before  the  instrument  is  taken  to  the  place  where  it 
is  to  be  erected.  Also  the  water  deprived  of  air  and 
covered  with  a  stratum  of  olive  oil  in  the  tin  can  could 
be  sent,  if  necessary,  100  miles  away  wilhout  the  possi¬ 
bility  of  any  air  getting  into  it.  If  a  gutta  percha  pipe 
is  not  to  be  had  to  fill  the  barometer,  a  piece  of  compo 
tube  will  answer  every  purpose,  which,  when  done  with, 
is  none  the  worse  for  gasfitting  purposes. 

I  shall  conclude  with  some  account  of  the  action 
of  the  water  barometer.  In  the  Philosophical  Trans¬ 
actions  for  1832  is  a  description  by  Mr.  Daniell  of 
a  water  barometer  which  lie  erected  at  the  Royal 
Society’s  Rooms,  at  Somerset  House,  which  was  in 
action  for  two  years,  but  afterwards  got  out  of  order. 
In  describing  the  action,  Mr.  Daniell  states  that  “  the 
water  appears  to  be  in  perpetual  motion,  resembling  the 
slow  action  of  respiration.” 

I  can  fully  corroborate  Mr.  Daniell  in  this  parti¬ 
cular,  and  from  careful  and  continued  observation  am 
able  to  state  that  the  times  of  the  oscillations  are 
about  every  four  minutes  and  twenty  seconds.  It  is 
requisite  to  watch  the  oscillations  with  a  magnifier, 
as  they  vary  from  the  twentieth  to  the  thirtieth  part 
of  an  inch,  which  distance  can  be  well  observed  when 
magnified.  But  the  most  surprising  oscillations  in  the 
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water  barometer  are  during- a  thunderstorm  accompanied 
with  great  falls  of  hail  and  heavy  rain  drops.  I  have 
given  a  chart  of  five  minutes’  readings  for  one  hour  and 
five  minutes  during  a  heavy  thunderstorm  from  the 
north-east,  which  passed  over  Birmingham  July  20, 
1859.  The  upper  curved  line  shows  the  water  oscilla¬ 
tions,  and  the  lower  curved  line  shows  the  oscillations  in 
the  mercurial  barometer.  The  temperature  is  recorded 
at  the  foot.  It  will  be  observed  that  while  the  water- 
column  rose  and  fell  in  a  most  surprising  manner,  the 
mercurial  column  showed  hardly  any  motion,  which  was 
of  a  laggard  character. 

At  4.20  p.m.  the  storm  reached  its  climax,  the  heavens 
grew  darker  overhead,  and  the  water  rapidly  descended, 
causing  a  most  impressive  feeling  on  the  mind,  when 
suddenly  came  a  terrific  blaze  of  lightning,  instantly 
followed  by  the  “  thunder  cannonade  ”  (if  I  may  so  call 
it) ;  then  down  came  the  hail  and  heavy  rain,  and  as  the 
sky  began  to  brighten  the  water  commenced  to  rise,  and 
in  the  next  five  minutes  it  had  risen  more  than  four- 
tenths  of  an  inch.  1 
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Since  Sir  John  Herschcl  proposed  his  new  theory — 
that  the  disruptive  electric  discharge  is  the  result,  and 
not  the  cause,  of  the  sudden  condensation  of  cloud  into 
“  rain  drops,”  in  consequence  of  the  cloud  coming  in  con¬ 
tact  with  an  extremely  cold  and  dry  current  of  air — it 
has  occurred  to  me  that  the  sudden  increase  in  the 
density  of  the  air,  as  shown  by  the  rise  of  the  water- 
column,  may  be  due  to  the  sudden  precipitation  of  rain¬ 
drops  of  unusual  size,  leaving  the  atmosphere  drier  and 
consequently  denser ;  it  being  well  established  that  the 
mercurial  column  is  always  high  when  the  air  is  dry, 
and  vice  versa . 

I  conclude  this  account  of  the  water-barometer  by 
stating  that  the  object  with  which  it  is  written  is  to  give 
practical  directions  for  the  construction  of  these  noble 
instruments  with  a  view  to  their  becoming  common  for 
the  furtherance  of  meteorological  science. 

The  total  cost  of  the  materials  need  not  exceed  3/., 
exclusive  of  gas-fitter’s  time. 

Birmingham,  November  14, 
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Chart  of  one  hour  and  five  minutes’  readings  of  the  Tidal  Oscillations  in  the  Water  Barometer,  during  Thunder-storm,  July  20th,  1859. 


PROCEEDINGS  OF  SOCIETIES. 

SOCIETY  OE  ARTS. 

CANTOR  LECTURES. 

“  On  some  of  the  most  important  Chemical  Discoveries  made 
within  the  last  Two  Years.” 

By  Dr.  F.  Crace  Calvert,  F.R.S.,  F.C.S. 
Lecture  3. 
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On  the  Discoveries  in  Physiological  Chemistry . — I  intend 
in  this  lecture  only  to  give  you  a  general  outline  of  some 
of  the  main  facts  connected  with  the  phenomena  of  diges¬ 
tion  and  respiration,  introducing  as  I  proceed  some  of  the 
most  important  chemical  facts  connected  with  that  branch 
of  science  discovered  or  observed  within  the  last  two  years. 
To  enable  you  to  appreciate  more  fully  the  importance  of 
those  discoveries,  I  shall  divide  my  lecture  under  two 
principal  heads— first,  the  studying  with  you  those  facts 


which  have  a  special  reference  to  digestion  and  respira¬ 
tion  ;  and,  secondly,  those  which  have  a  more  immediate 
connection  with  the  human  system  in  their  direct  action 
as  therapeutic  agents. 

Digestion. — Man  requires  several  varieties  of  food  to 
maintain  the  health  and  strength  of  the  body.  One  of 
the  most  important  of  these  is  atmospheric  air,  which  is 
chiefly  used  to  maintain  the  heat  of  the  body  so  essential 
to  vitality,  by  oxidising  the  various  substances  taken  as 
food,  or  by  oxidising  the  tissues  which  have  been  destroyed 
in  the  body  by  the  wear  and  tear  of  life,  and  wrhich, 
having  fulfilled  their  functions,  require  to  be  removed,  that 
new  tissues  may  replace  those  which  have  disappeared. 

The  next  class  of  food  which  man  requires  are  fluids, 
which  are  chiefly  represented  by  water,  either  pure  or 
mixed  with  other  substances,  and  which  fulfil  in  the  body 
two  principal  functions — that  of  carrying  into  the  stomach 
and.  the  intestines  various  nutritious  elements  which  have 
been  taken  as  food,  and  conveying  them  into  the  blood  by 
endosmosis,  or  the  force  called  by  Mr.  Thomas  Graham, 
the  Master  of  the  Mint,  “  diffusion.” 
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The  second  purpose  which  liquids  fulfil  in  the  human 
system  is  to  remove  from  the  blood  those  various  sub¬ 
stances  which  have  been  acted  upon  by  the  atmosyjhere,  as 
above  explained,  or  others  which  have  been  produced  by 
the  action  of  vitality,  and  which  require  also  to  be  removed 
from  the  system  to  enable  it  to  be  in  a  normal  state. 

Again, — Man  requires  various  mineral  matters,  but 
these  must  be  of  a  peculiar  nature,  so  as  to  render  them 
fit  to  fulfil  in  the  organism  the  different  functions  to  which 
they  are  adapted.  Thus  we  find  that  man  requires  soda, 
potash,  lime,  manganese,  iron,  chlorine,  sulphuric  acid, 
phosphoric  acid,  and  other  mineral  elements  of  minor  im¬ 
portance.  No  doubt  that  for  man,  as  for  plants,  the 
nature  and  the  relative  proportions  of  the  mineral  matters 
entering  into  the  food  which  he  takes  are  most  essential  ; 
for  if  in  that  food  a  sufficient  amount  of  salts  of  soda  were 
not  present,  one  of  the  essential  elements  of  blood  would 
be  wanting.  If  phosphate  of  lime  is  not  supplied  in  due 
proportions,  the  frame- work  of  his  body  will  suffer.  The 
same  may  be  said  of  the  importance  of  carbonate  of  lime 
in  the  water  which  he  takes  as  a  beverage  ;  and,  therefore, 
it  is  yet  a  question  to  be  solved  by  experience,  whether 
the  extremely  pure  water  which  is  now  introduced  into 
several  of  our  principal  cities,  such  as  Manchester,  Glas¬ 
gow,  &c,  so  agreeable  to  the  general  feelings  of  the 
public,  under  the  impression  that  it  is  pure  water,  and 
which  confers  such  benefits  on  manufactures  in  general, 
will  not,  in  course  of  time,  prove  detrimental  to  the  health 
of  the  inhabitants,  owing  to  its  extreme  purity,  not  con¬ 
taining  carbonate  of  lime,  which  is  so  essential  to  the 
formation  of  bone  in  man  and  animals. 

The  fourth  class  of  food  that  man  requires  may  be 
called  heat-producing  or  respiratory  food.  This  food  is 
chiefly  assimilated  and  employed  by  him  to  maintain  the 
heat  of  the  body,  through  the  action  of  the  oxygen  of 
the  atmosphere,  and  which,  being  dissolved  by  the  blood, 
circulates  with  it,  and  burns  or  oxidises  its  carbon,  con¬ 
verting  it  into  carbonic  acid.  This  class  of  food  is  mainly 
represented  by  starches,  gums,  sugars,  oils,  fatty  matters, 
and  several  other  substances,  such  as  pectic  acid,  pectose,  &c. 

The  fifth  class  of  food  is  flesh  or  blood-forming  food, 
which  is  employed  in  the  system  to  replace  the  various 
animal  tissues  which  have  fulfilled  their  functions,  and 
which  are  modified  and  altered  by  the  action  of  the 
oxygen  of  the  atmosphere  as  above  explained,  or  are 
destroyed  by  the  tear  and  wear  of  life,  and  which  leave 
the  system  principally  in  some  modified  state,  by  means 
of  the  fluid  taken  as  a  beverage.  This  class  of  food  is 
represented  by  fibrine,  albumen,  caseine,  and  other  similar 
nitrogenated  substances,  which  we  find  compose  in  a  great 
measure  flesh,  blood,  milk,  and  other  similar  foods. 

As  it  is  impossible  for  me,  in  the  course  of  one  lecture, 
to  give  you  a  correct  idea  of  the  chemical  phenomena  in¬ 
volved  in  the  digestion  of  the  five  various  classes  of  food 
to  which  I  have  referred,  I  must  confine  my  observations 
to  the  digestion  of  the  two  last  classes  of  food, — namely, 
the  heat-producing  foods,  and  the  flesh  or  blood-forming 
ones.  The  blending  of  chemistry  with  animal  physiology 
has  thrown  much  light  on  the  phenomena  of  digestion  ; 
in  fact,  until  chemistry  had  investigated  many  of  the 
actions  which  take  place  in  the  digestion  of  foods,  much 
obscurity'  existed,  and  many  empirical  views  were  pro¬ 
mulgated  on  these  important  and  essential  functions  of 
life.  But  since  chemistry'  has  penetrated  into  this  branch 
of  science,  it  has  brought  to  light  many  facts  which 
could  not  be  understood  or  satisfactorily  explained  until 
the  chemical  facts  connected  with  digestion  had  been 
well  studied,  and  much  light  thrown  on  the  complicated 
phenomena. 

Although  I  do  not  agree  in  the  opinion  entertained  by 
some  persons  that  the  phenomena  of  digestion  are  purely 
due  to  chemical  actions,  on  the  other  hand,  I  am  of  opinion 
ihat  they  cannot  be  regarded  as  entirely  due  to  the  force, 
called  vitality.  My  opinion  is  that  the  phenomena  of 


digestion  are  due  to  the  simultaneous  or  successive  actions 
of  vital  and  chemical  forces.  Thus,  for  example,  the  se¬ 
cretion  of  the  various  fluids  necessary  for  digestion  is  due 
to  vitality,  and  the  influence  of  the  fluids  secreted  on  the 
substances  taken  as  foods  is  due  to  chemical  action,  or,  in 
many  instances,  to  actions  not  yet  well  understood,  but 
which  stdl  come  under  the  head  of  chemistry — namely, 
purely  chemical  fermentation.  I  understand  by  this  term 
the  peculiar  conversion  or  unfolding  which  certain  sub¬ 
stances  undergo  by  the  presence  or  contact  of  minute 
quantities  of  other  substances,  such,  for  example,  as  the 
conversion  of  starch  into  dextrine  and  sugar  under  the 
action  of  the  peculiar  ferment  called  diastase,  or  the  un¬ 
folding  of  amygdaline  into  hyduret  of  benzoil,  prussic 
acid,  &c.,  under  the  influence  of  a  ferment  called  ernul- 
sine.  But  we  must  bear  in  mind  that  this  class  of  fer¬ 
mentations  are  perfectly  distinct  from  those  which  I 
described  to  you  in  the  last  lecture  of  my  course  deli¬ 
vered  in  1864.,  which  fermentations  referred  to  those 
which  are  determined  or  produced  in  consequence  of  the 
development  in  the  fluids  of  certain  microscopic  vege¬ 
tables  or  animals  which,  by  their  peculiar  mode  of  growth 
or  life,  determined  the  changes  which  are  observed  in 
many  vegetable  and  animal  fluids  when  in  a  state  of  fer¬ 
mentation  or  putrefaction. 

With  these  explanations  I  shall  now  proceed  to  state 
that  there  are  five  principal  fluids  which  are  essential  to 
digestion,  and  which  are  secreted  by  various  organs  which 
participate  in  the  actions  which  take  place  during  diges¬ 
tion,  and  these  are:  —  1.  Saliva,  which  is  secreted  by 
certain  glands  in  the  mouth  ;  2.  Gastric  juice  secreted  by 
the  membranes  of  the  stomach;  3,  Pancreatic  juice,  se¬ 
creted  by  a  gland  situated  just  beyond  the  outlet  of  the 
stomach;  4,  Bile,  secreted  by  the  liver ;  0,  a  Gaseous  medium, 
called  atmospheric  air. 

Let  us  now  examine  how  and  to  what  degree  each  of 
these  fluids  acts  upon  the  two  special  classes,  and  which  I 
have  stated  are  blood  and  heat-forming  foods. 

Animal  Food. — When  meat,  for  example,  is  taken  as 
a  means  of  subsistence,  although  it  is  divided  into  small 
pieces  by  mastication,  and  gradually  brought  into  the 
form  of  a  ball,  so  as  to  pass  with  facility  from  the 
mouth  into  the  stomach,  still  it  undergoes  no  chemical 
change  by  the  mixing  or  imbibition  of  the  saliva. 
But  when  it  arrives  in  the  stomach,  it  meets  here  a 
very  acrid  fluid  called  gastric  juice,  the  acidity  of  which 
is  due,  not  to  hydrochloric  or  acetic  acids,  as  was  for¬ 
mally  stated,  and  which  are  now  attributed  to  indigestion, 
but  to  the  presence  of  phosphate  and  lactate  of  lime, 
together  with  a  little  free  lactic  acid,  which  acid  ele¬ 
ments  are  essential  not  only  to  the  action  of  the 
ferment  called  pepsine,  but  also  facilitates  its  solution. 
This  pepsine  acts  in  a  most  remarkable  manner,  for 
a  minute  trace  of  it  appears  to  have  the  power  to 
liquefy,  if  I  may  so  express  myself,  the  solid  substance 
called  fibrine,  and  to  alter  its  conditions.  In  fact,  all  the 
solid  animal  elements  of  food  become  fluid  under  the 
action  of  the  gastric  juice,  and  are  transformed  into  the 
fluid  mass  which  has  received  the  name  of  albuminose  or 
pectose.  The  animal  matter  so  transformed  is  susceptible 
of  being  absorbed  either  by  endosinosis  or  diffusion  by  the 
.coats  of  the  stomach  ;  but  the  greatest  part  of  it  passes  on 
into  the  small  intestines,  where  it  meets  the  bile,  and 
where  the  acidity  of  the  fluid  is  neutralised  and  it  becomes 
alkaline  owing  to  the  alkaline  state  of  the  bile.  This  trans¬ 
formation  of  the  acidity  of  the  gastric  juice  into  an  alka¬ 
line  character,  is  essentially  owing  to  the  fact  that  during 
its  passage  through  the  small  intestines  it  is  in  a  fit  state 
to  be  absorbed  by  the  mucus  which  coats  those  vessels  of 
the  human  organism,  and  to  come  in  contact  with  the 
blood,  which  is  always  in  an  alkaline  condition.  Further, 
we  know  that  organic  matter  in  an  alkaline  condition 
enters  more  rapidly  into  decay  and  decomposition,  so  that 
it  is  thus  in  a  fit  state  to  be  rejected  by  the  body.  There- 
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fore,  in  the  digestion  of  animal  matters,  we  may  consider 
there  is  only  one  active  fluid  which  participates  in  it  — 
namely,  gastric  juice — pancreatic  juice  and  the  bile  only 
acting  as  alkaline  fluids  to  bring  it  into  a  proper  state  to 
be  absorbed  by  the  mucus,  and  to  be  carried  by  the  blood 
into  the  torrent  of  circulation. 

Here  I  must  pause  in  my  description  of  digestion  to 
make  you  acquainted  with  some  of  the  recent  discoveries 
which  tend  to  prove  that  gastric  juice  does  not  simply 
liquefy  fibrine  and  caseine,  but  that  it  acts  also  on  albu¬ 
men  in  such  a  way  as  to  modify  its  molecular  condition, 
and  thereby  its  chemical  properties.  If  the  albumen  of 
an  egg  be  injected  into  the  jugular  vein  it  passes  unaltered 
to  the  blood,  for  it  is  found  in  the  secretions  of  the 
kidneys.  It  follows  that  albumen  of  the  egg  must  undergo 
a  molecular  change  to  render  it  fit  to  become  assimilated, 
and  we  may  assume,  therefore,  that  it  experiences  the  same 
change  in  the  stomach  under  the  influence  of  the  ferment, 
called  pepsine.  But  I  cannot  conclude  this  part  of  my 
subject  without  calling  your  attention  to  some  interesting 
researches  lately  published  by  Mr.  Smee.  Until  the  pub¬ 
lication  of  those  researches,  although  scientific  men  had 
assumed  that  there  must  be  an  identity  between  albumen, 
fibrine,  and  caseine,  which  are  the  chief  elements  repre¬ 
senting  animal  food,  still  they  had  not  been  able  to  demon¬ 
strate  their  convertibility  one  into  the  other.  Now,  Mr.  Smee 
has  accomplished  that  fact ;  or,  in  other  words,  has  reversed 
the  theory  previously  entertained  as  to  what  takes  place 
during  digestion  ;  for  he  has  established  that  fibrine,  or  the 
clot  of  blood  ;  caseine,  or  the  curd  of  milk ;  and  albumen,  the 
serum  of  blood,  are  convertible  into  one  fluid,  which  he  has 
called  albumenose,  or  pectose.  Mr.  Smee  has  succeeded,  I 
say,  in  reversing  the  problem,  and  has  shown  that  albumen 
may  be  converted  into  fibrine,  and  probably  caseine.  To 
effect  this  interesting  change  he  proceeds  as  follows  : — 
He  passes  a  current  of  pure  oxygen  gas  through  a  solution 
of  albumen  of  blood  or  egg,  slightly  acidulated  with 
acetic  acid,  and  at  a  temperature  of  blood  heat,  or  of  98® 
to  ioo°)  and  after  several  hours  a  mass  of  fibrine  appears, 
the  production  of  which  is  facilitated  by  bringing  into 
play  the  action  of  an  electric  current.  If  instead  of  an 
acid  solution  of  albumen,  Mr.  Smee  employed  a  weak 
alkaline  solution  of  the  same  substance,  it  became  trans¬ 
formed  into  a  peculiar  substance  which  I  described  to  you 
in  my  last  year’s  lecture,  under  the  name  of  chondine. 
But  I  would  strongly  recommend  to  all  lovers  of  animal 
physiology  to  read  the  interesting  papers  which  have  been 
published  by  that  gentleman  in  the  Proceedings  of  the 
lloyal  Society,  1864  and  1865. 

Fatty  Matters. — Allow  me  now  to  have  the  pleasure 
of  calling  your  attention  to  the  modifications  which  fatty 
matters  have  to  undergo  when  taken  into  the  human 
system,  before  they  are  prepared  for  assimilation.  Most 
physiologists  maintain,  at  the  present  day,  that  these  sub¬ 
stances  undergo  a  change  during  their  retention  in  the 
mouth  or  their  passage  into  the  stomach,  but  Dr.  Marcet 
is  of  opinion  that  fatty  matters  undergo  a  certain  modifi¬ 
cation  during  their  passage  from  the  mouth  to  the  entrance 
of  the  small  intestines.  At  all  events,  there  can  be  no 
doubt,  from  the  researches  of  some  of  the  most  eminent 
physiologists,  that  fatty  matters  undergo  a  most  important 
change  when  they  arrive  in  contact  with  the  fluids  secreted 
by  the  gland  called  the  pancreas,  Avhich  transforms  them 
into  an  emulsion,  but  does  not  saponify  them.  The  matters 
so  emulsioned  are  then  further  acted  upon  by  the  bile,  and 
finally  are  absorbed  by  the  lacteal  vessels,  and  carried  into 
the  circulation  of  the  blood.  It  is  the  absorption  of  fatty 
matters  by  the  lacteal  vessels  which  deceived  the  physi¬ 
ologists  of  an  earlier  date,  and  led  them  to  believe  that 
that  white  substance  was  the  absorption  of  the  nutrient 
parts  of  food,  to  which  they  gave  the  name  of  chyle,  and 
which,  according  to  them,  gradually  became  transformed 
into  the  element  of  blood.  Fatty  matters  so  absorbed  and 
carried  into  the  torrent  of  the  circulation  of  the  blood 


fulfil  two  purposes — either  they  are  consumed  through  the 
oxidation  of  the  oxygen  contained  in  the  air  inspired,  and 
thus  they  help  to  maintain  the  heat  of  the  human  body,  or 
they  are  stored up  with  the  view  of  supplying  the  elements 
necessary  to  the  maintenance  of  the  heat  of  the  body, 
Avhen,  through  disease,  the  body  has  ceased  to  take  its 
ordinary  external  nourishment.  In  fact,  we  may  consider 
these  fatty  matters  to  be  to  the  body  what  the  coal  fields 
of  England  are  to  its  manufacturers. 

Another  division  of  the  heat- forming  or  respiratory 
foods  is  that  to  which  I  have  already  referred,  and  which 
includes  starch,  gum,  and  sugar,  and  the  transformations 
which  these  peculiar  substances,  and  especially  starch, 
undergo  in  order  to  become  assimilated.  Allow  me  to 
claim  your  undivided  attention  to  the  facts  Avhich  I  am 
noAv  going  to  bring  forward.  When  bread,  potatoes,  or 
any  amylaceous  substance,  arrives  in  the  mouth,  it 
gradually  becomes  mixed  and  saturated  Avith  saliva — 
1st,  the  saliva  of  masticatiow,  which  is  secreted  by  the 
parotid  glands,  and  seiwes  only  to  coat  the  mass  of  food 
called  the  ball,  and  so  facilitate  its  passage  into  the 
stomach ;  2nd,  the  saliva  Avhich  is  secreted  by  the  sub¬ 
maxillary  glands,  a  thin,  Avatery  fluid,  which  acts 
chemically  on  the  food,  converting  the  insoluble  starch 
into  soluble  elements  called  dextrine  and  sugar.  The 
amylaceous  substance  thus  acted  on  passes  into  the 
stomach  without  further  action,  but  when  it  arrives  in 
contact  with  the  fluid  secreted  by  the  pancreatic  glands, 
there  it  undergoes  a  complete  change  ;  for  the  pancreatic 
fluid,  called  by  the  Germans  the  intestinal  saliva, 
completes  the  conversion  into  dextrine  and  sugar  of 
such  portions  of  the  starch  as  have  not  been  acted  on 
by  the  saliva  of  the  mouth.  For  both  these  fluids  are 
alkaline — I  mean  the  pancreatic  fluid  and  the  saliva  from 
the  sub-maxillary  glands  ;  for  that  secreted  by  the  parotid 
glands  is  acid,  and  this  explains  why  the  saliva  is  always 
acid  in  the  morning,  or  before  man  has  taken  food.  I  say 
that  these  fluids  are  alkaline,  and  they  contain  a  fer¬ 
ment  called  diastase — a  ferment  identical  Avith  that  which 
exists  in  malt,  and  which  converts  in  the  breAver’s  vat 
his  mash  into  a  saccharine  fluid,  which  ultimately  be¬ 
comes  beer.  The  starch  so  converted  into  dextrine  and 
sugar  through  the  action  of  the  diastase  of  the  saliva 
and  of  pancreatic  fluid,  is  absorbed  by  the  mucus  of  the 
small  intestines,  and  conveyed  by  the  small  veins  Avhich 
line  those  organs  into  the  vrena  porta,  and  thence  into  the 
liver.  This  important  organ  fulfils  seA'eral  functions. 
First,  it  secretes  bile,  an  alkaline  fluid,  which,  as  we  have 
seen,  acts  as  a  neutraliser  of  the  acid  fluids  arriving  from 
the  stomach,  converting  them  into  an  alkaline  condition 
fit  for  decay.  Secondly,  it  is  an  eliminating  organ,  for 
the  bile  appears  to  contain  some  of  the  elements  Avhich 
require  to  be  removed  from  the  blood,  and  which 
have  been  produced  through  the  wear  and  tear  of  life. 
Further,  it  contains  some  of  the  elements  of  the  colour¬ 
ing  matter  of  blood,  for  the  colour  of  bile  and  that  of  the 
blood  appear  to  haAre  a  resemblance.  But  the  most  im¬ 
portant  substance  Avhich  the  liver  contains  is  a  peculiar 
ferment,  discovered  by  M.  Claude  de  Bernard,  Avhich  has 
the  power  to  transform  the  insoluble  substance  which  he 
calls  glycogen  into  a  soluble  one,  namely,  sugar.  Thus,  it 
would  appear,  from  the  researches  of  that  eminent  phy¬ 
siologist,  that  the  amylaceous  substances  absorbed  as  food, 
and  acted  on  as  above  explained,  arrive  by  the  vena  porta 
in  the  liver,  and  there  are  stored  until  required  by  man 
to  maintain  the  heat  of  his  body  and  the  phenomena  of 
life.  He  has  obsenred  —  and  the  results  at  Avhich  he  has 
arrived  have  been  confirmed  by  C.  G.  Lehmann,  another 
eminent  physiologist— that  there  is  comparatively  only  a 
small  amount  of  sugar  in  the  blood  Avhen  it  passes  into 
the  liver  by  the  vena  porta,  Avhilst  the  same  blood,  when 
it  leaves  the  liver  by  the  hepatic  veins,  contains  a  com¬ 
paratively  large  quantity.  Thus,  Lehmann  has  found  that 
the  quantity  of  sugar  in  the  vena  porta  blood  amounts  to 
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from  o'2 1  to  o’3o,  whilst  in  the  hepatic  veins  the  quantity 
is  from  o'87  to  o*g8  ;  and  that  the  hepatic  blood  so  charged 
with  sugar  first  passes  into  the  right  ventricle  of  the  heart, 
then  into  the  lungs,  thence  into  the  right  ventricle  of  the 
heart,  whence  it  is  driven,  by' the  contraction  of  that  organ, 
into  the  torrent  of  circulation.  I  say  “the  torrent  of  cir¬ 
culation,”  and  as  perhaps  few  persons  are  aware  with 
what  rapidity  blood  circulates  through  the  human  system, 
it  may  be  interesting  to  state  that  every  time  the  heart 
contracts  about  three  ounces  of  blood  are  driven  out,  and 
as  there  are  about  sixty  pulsations  of  the  heart  per  minute, 
the  consequence  is  that  the  33  lbs.  of  blood  which  is  con¬ 
tained  in  the  body  of  an  adult  passes  through  the  whole 
of  his  system — lungs,  heart,  kidneys,  liver,  and  even 
through  the  most  minute  capillary  vessels — in  the  space  of 
three  minutes.  The  knowledge  of  this  fact  will  explain 
how  small  quantities  of  matter  coming  in  contact  with  the 
blood  may  produce  a  most  injurious  action  on  the  system 
— how,  for  example,  the  smallest  quantity  of  strychnine, 
curorine,  prussic  acid,  and  other  such  substances,  can  act 
upon  the  blood,  modify  its  nature,  and  produce  death  in 
a  few  minutes. 

The  curious  substance  called  glycogen  by  Claude  de 
Bernard,  was  extracted  by  him  from  liver,  by  the  follow¬ 
ing  process  : — The  liver  of  an  animal  recently  killed  was 
cut  into  thin  slices  and  thrown  into  a  small  quantity  of 
boiling  water.  The  whole  was  allowed  to  boil  for  an 
hour,  and  was  then  submitted  to  pressure.  A  small 
quantity  of  fluid  was  obtained,  which,  when  treated  by 
alcohol,  yielded  a  white  flocculent  precipitate,  and  this, 
when  re-dissolved  in  water,  and  re-precipitated  by  alcohol, 
was  then  found  to  yield  with  iodine  and  other  re-agents 
the  characteristic  properties  of  amylaceous  substances. 
Although  glycogen  exists  in  larger  quantities  in  the 
liver  when  man  or  an  animal  takes  a  large  quantity  of 
amylaceous  substances  as  a  part  of  food,  still  this  sub¬ 
stance  is  found  in  the  livers  of  carnivorous  animals,  showing 
that  under  the  force  called  vitality  animal  matters  are  sus¬ 
ceptible  of  undergoing  the  chemical  change  which  converts 
them  into  a  substance  similar  to  starch.  But  this  glycogen 
gradually  disappears  from  the  blood  as  it  passes  from  the 
hepatic  veins  into  the  heart,  and  lastly  through  the  torrent 
of  circulation,  for  the  oxygen  of  the  atmosphere  rushes 
into  the  lungs  by  inspiration,  gets  into  contact  with  the 
blood  in  the  numberless  cells  composing  them,  and  by 
its  action  upon  the  glycogen  helps  to  convert  it  into  water 
and  carbonic  acid  gas,  which  are  thrown  out  by  expira¬ 
tion.  Now,  although  this  conversion  of  the  glycogen 
proceeds  during  the  whole  of  the  circulation  of  the’blood, 
still  there  can  be  no  doubt  that  the  greatest  portion  of  it 
is  converted  into  gaseous  elements  when  it  comes  in  con¬ 
tact  with  the  oxygen  of  the  air  in  the  cellular  tissues  of 
the  lungs,  for  much  less  oxygen  is  found  in  arterial  blood 
than  in  that  of  the  hepatic  veins. 

To  smooth  the  pathway  of  the  reader  to  the  perfect 
understanding  of  the  above  statement,  it  is  perhaps  neces¬ 
sary  to  add  that  when  the  blood  leaves  the  liver  it  travels 
through  the  hepatic  veins  into  the  right  ventricle  of  the 
heart ;  that  by  the  contraction  of  that  organ  the  venous 
blood  is  thrust  into  the  lungs,  where  it  comes  in  contact 
with  the  oxygen  of  the  atmosphere,  and  is  converted  from 
the  dark  purple  colour  which  characterises  venous  blood 
into  a  brilliant  red-coloured  fluid,  called  arterial  blood. 
Having  undergone  that  change,  it  runs  thence  into  the 
left  ventricle  of  the  heart,  and,  having  filled  it,  that  organ 
contracts  itself,  and  drives  the  blood  with  great  force 
through  the  whole  of  the  arterial  system,  and  during  its 
passage  through  the  capillary  vessels  it  gets  converted 
gradually  into  venous  blood,  which  reaches  through  the 
various  veins  the  vena  porta,  and  this  conveys  it  to  the 
liver.  .  Thus,  we  can  perceive  how  the  blood  constantly 
flows  in  a  circular  motion  through  the  whole  of  the  human 
system.  At  all  events,  before  proceeding  with  the  few 
remarks  I  haye  to  offer  on  respiration,  and  calling  atten¬ 


tion  to  recent  discoveries  which  have  been  made  in  con¬ 
nection  herewith,  allow  me  to  state  that  Lehmann  has 
published  the  following  data  respecting  the  action  of  the 
liver  on  the  various  elements  contained  in  the  blood.  He 
has  found  that  there  is  much  more  fibrine  in  the  vena 
porta  than  in  the  hepatic  veins  ;  that  albumen  is 
more  abundant  in  the  portal  than  in  the  hepatic  veins  ; 
that  fatty  matters  are  in  larger  quantities  in  the  portal 
than  in  the  hepatic  ;  that  globullin,  or  the  substance  wdiich 
represents  the  globules  of  blood,  is  in  less  quantity  in  the 
portal  than  in  the  hepatic ;  whilst  the  colouring  matter, 
called  hematozine,  is  in  larger  quantities  in  the  portal  than 
in  the  hepatic.  This,  according  to  Lehmann,  explains 
why  we  find  colouring  matters  in  bile,  which  may  be  con¬ 
sidered  as  modifications  of  the  one  existing  in  blood,  and 
which  are  found  only  in  that  fluid. 

(To  be  continued.) 


ACADEMY  OF  SCIENCES. 

November  27,  1865. 

Does  ozone  exist  in  the  atmosphere  ?  That  is  the  question 
asked  by  Admiral  Berigny,  who,  having  patiently  made 
what  he  conceived  to  be  ozonometric  observations  for  the 
last  ten  years,  and  after  having  assisted  M.  le  Verrier  in 
selecting  stations  for  similar  observations  all  over  Paris 
and  in  every  department  of  France,  has  been  brought  at 
last  to  doubt  whether  the  observations  are  good  for  any¬ 
thing  ;  so  he  beseeches  the  Academy  to  appoint  a  commis¬ 
sion  to  settle  definitively, — 1,  whether  ozone  exists  in  the 
atmosphere  ;  2,  whether  Schonbein’s  or  anybody  else’s 
papers  prove  the  presence  of  electrised  oxygen ;  and, 
lastly,  whether  an  easy  and  reliable  method  of  detecting  it 
could  not  be  devised.  The  Academy  appointed  a  com¬ 
mission  composed  of  Chevreul,  Dumas,  Pelouze,  Pouillet, 
Boussingault,  Le  Verrier,  Valliant,  Fremy,  and  E. 
Becquerel,  whose  report  will  not  doubt  scatter  popular 
notions  on  atmospheric  ozone  to  the  winds. 

To  say  the  truth,  the  evidence  in  favour  of  the  presence 
of  ozone  in  the  atmosphere  is,  as  M.  Fremy  showed  to  the 
Academy,  of  the  most  doubtful  character.  M.  Fremy 
said  that  he  knew  of  only  one  certain  test  for  ozone  in  the 
air,  and  that  was  the  oxidation  of  silver,  by  passing  a 
current  of  moist  air  over  the  metal ;  and  this  test  he  had 
applied  many  times  without  obtaining  any  indication  of 
ozone.  Yre  are  very  far  from  being  acquainted,  he  said, 
with  all  the  bodies  held  in  suspension  in  the  air,  and,  con¬ 
sequently,  ignorant  of  the  action  they  may  exert  on  iodide 
of  potassium.  May  not,  he  asked,  this  salt  become  alka¬ 
line,  or  set  free  iodine  under  other  influences  besides  that 
of  ozone  ?  He  did  not  deny  the  fact  of  its  presence,  but 
he  asked  a  positive  proof  of  it.  Such  a  proof  is  required ; 
for  seeing  that  ozone  is  instantly  destroyed  by  organic 
matters,  and  absorbed  by  nitrogen,  it  is  difficult  to  under¬ 
stand  how  such  a  body  can  continue  to  exist  in  the  air, 
wrhich  contains  precisely  the  elements  which  would  at  once 
change  the  ozone.  As  regarded  the  test-papers,  he  asked, 
what  use  there  could  be  in  a  re  -agent  which  was  affected 
not  only  by  ozone,  but  by  the  oxygen  compounds  of  nitro¬ 
gen,  by  oxygenated  water,  by  ammonia,  by  formic  acid,  by 
essential  oils,  by  the  acid  products  of  combustion,  by  dusts, 
—  in  a  word,  by  all  sorts  of  things  which  are  held  in  sus¬ 
pension  in  the  air. 

M.  Soret  presented  a  note  entitled  “  Researches  on  the 
Density  of  Ozone.”  Our  actual  knowledge  of  the  volume¬ 
tric  relations  of  oxygen  is  limited  to  the  following  facts  : 
— 1,  that  ordinary  oxygen  diminishes  in  volume  when  a 
part  is  converted  into  ozone  ;  2,  that  when  ozonised  oxygen 
is  treated  with  iodide  of  potassium  or  other  oxidisable 
matter,  the  ozone  disappears  without  any  alteration  in  the 
volume  of  the  gas;  and,  3,  that  under  the  influence  of 
heat  ozonised  oxygen  undergoes  an  expansion  equal  to 
the  volume  that  the  part  absorbable  by  iodide  of  potas- 
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sium  would  occupy.  Regarding  a  molecule  of  ordinary 
oxygen  as  composed  of  2  atoms  of  00,  the  author  con¬ 
siders  the  molecule  of  ozone  as  consisting  of  3  atoms  00,0 
occupying  the  same  space  as  the  two.  Treated  with 
iodide  of  potassium,  ozone  loses  one  atom  of  O  without 
any  change  of  volume ;  submitted  to  heat,  the  volume  is 
increased  by  one-half.  Thus  the  theoretical  density  of 
ozone  should  be  one  and  a-half  times  that  of  ordinary 
oxygen,  or  1*658,  and  the  author  considers  he  has  experi¬ 
mentally  demonstrated  that  such  is  the  fact.  We  shall 
give  his  experiments  next  week. 

Dr.  C.  T.  Jackson  sent  “  An  Account  of  the  Gold  and 
Silver  Mines  of  California .”  The  account  is  destitute  of 
any  scientific  interest. 

M.  Liais  sent  some  observations  and  calculations  by 
which  he  has  proved  that  the  tail  of  the  great  comet  of 
1861  mixed  with  the  atmosphere  of  our  earth. 

M.  Maumene  sent  a  note  “  On  Bichloracetic  Acid.”  The 
chlorinated  aldehydes  have  a  general  action  on  water, 
which  may  be  represented  in  its  results  by  the  formulae — 

C4H3C1  02  +  2HO  =  C4H404  +  HC1. 

C4H2C1203+  2HO  =  C4H3C104  +  HC1. 

#  *  %  * 

C4C1402  +  2HO  =  C4HC1304  +  HC1. 

The  third  term  of  the  series  was  wanting  until  now. 
The  author  shows  that  chloral,  instead  of  decomposing 
2HO,  unites  with  them  to  form  a  hydrate  ;  and  this 
hydrate,  C4HC1302,2H0,  when  submitted  to  the  action  of 
oxide  of  silver  in  a  bath  of  ether,  forms  bichloracetic  acid 
C4H2C1204.  The  same  acid  is  also  obtained  when  rough 
chloral,  prepared  with  badly-dried  chlorine,  is  submitted 
to  distillation.  The  product  begins  to  boil  at  85°  C. ,  and 
the  temperature  rises  continuously.  If  the  receiver  is 
charged  at  170°  almost  pure  bichloracetic  acid  is  obtained. 

M.  Boudin  sent  a  paper  “  On  Deaths  by  Lightning  and 
their  Division  between  the  Sexes.”  In  a  former  paper  the 
author  showed  that  more  men  than  women  were  killed  by 
lightning  in  France.  He  now  adds  statistics  for  1864,  in 
which  year  87  people  were  killed,  6x  males  and  26  females. 
Putting  together  his  figures,  and  making  a  guess  for  the 
three  new  departments,  he  calculates  that  in  the  period 
of  thirty  years  there  have  been  in  the  France  of  to-day 
243 1  deaths  by  lightning.  He  adds,  that  the  total  number 
of  individuals  injured  is  at  least  four  times  that  of  the 
number  killed  outright.  Thus,  the  whole  number  struck 
from  1835  to  1864  inclusive  must  have  been  12,000,  or 
400  a-year.  From  1854  to  1864  inclusive  967  people 
were  killed  in  France,  698  being  males  and  269  being 
females!  The  females,  therefore,  only  constitute  28  per 
cent,  of  the  victims.  In  England,  M.  Boudin  adds,  the 
proportion  of  females  is  even  lower,  being  only  22  per 
cent.  Referring  to  the  circumstance  that  when  lightning 
has  struck  a  group  composed  of  individuals  of  both  sexes 
the  men  have  been  killed  and  the  women  escaped,  M. 
Boudin  is  at  a  loss  how  to  account  for  this  comparative 
immunity  of  the  female  sex.  Might  not  the  explanation 
be  found  in  the  fact  that  men  are,  on  the  average,  taller 
than  women  ? 


NOTICES  OF  BOOKS. 


Annales  de  Chimie  et  cle  Physique ,  October,  1865. 

This  number  contains  the  conclusion  of  M.  Semenoff’s  paper 
“  On  the  Laic  of  Volumes  in  Double  Decompositions.”  We 
have  already  had  occasion  to  notice  this  paper  in  the 
reports  of  the  Academy  of  Sciences,  and  need  not  again 
refer  to  it.  The  next  is  a  translation  of  Magnus’s  im¬ 
portant  memoir  “  On  the  Difference  Betioeen  the  Heat 
Radiated  from  Polished  and  from  Unpolished  Surfaces.”  The 
author  made  the  important  observation  that  a  plate  of 
platinum  covered  with  platinum  black  radiated  twice  as 
much  heat  as  a  plate  of  polished  platinum  of  equal  extent ; 
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and  on  analysing  the  radiations  he  discovered  that  the 
increase  of  heat  from  the  unpolished  metal  is  not  due  to  a 
regular  increase  in  all  the  rays  emitted,  but  that  the  red, 
and  especially  the  ultra-red,  rays  are  chiefly  augmented  in 
intensity.  The  whole  paper  will  be  read  with  great 
interest,  and  especially  the  author’s  final  considerations  on 
the  identity  of  heat  and  light. 

The  paper  which  follows  is  M.  Jeannel's  “ Researches 
on  Saturated  Saline  Solutions.”  We  have  already  men¬ 
tioned  the  conclusions  at  which  this  author  has  arrived. 

The  next  is  a  paper,  by  M.  Musculus,  “  On  Dextrine 
being  a  reply  to  a  paper  by  M.  Payen,  Real  dextrine  is 
a  body  which,  according  to  M.  Musculus,  has  seldom  been 
seen,  and  hence  the  confusion  in  different  accounts  of  its 
properties.  The  author  contends  that  starch,  when  boiled 
with  dilute  acids,  splits  up  at  the  same  moment  into 
dextrine  and  glucose,  and  that  it  is  not  a  fact  that  dextrine 
is  first  formed  and  then  glucose.  The  way,  therefore,  in 
which  he  prepares  dextrine  is  as  follows  : — He  first  boils 
the  starch  with  a  dilute  acid  until  it  no  longer  gives  a  blue 
or  red  colour  with  tincture  of  iodide :  he  then  saturates 
the  acid,  and  ferments  with  well- washed  yeast.  When 
the  fermentation  is  finished,  he  filters  the  liquor  and 
evaporates  to  dryness.  The  residue  he  washes  with  alcohol 
several  times,  and  preserves  it  in  well  stopped  bottles. 
This  residue  is  true  dextrine.  It  is  a  gummy  substance, 
which  strongly  attracts  moisture.  It  is  very  soluble  in 
water,  but  quite  insoluble  in  spirit.  It  does  not  reduce 
cupro-xiotassic  tartrate  ;  diastase  has  no  action  up>on  it. 
Its  rotatory  power  is  nearly  three  times  that  of  glucose. 

The  valuable  paper  by  M.  Y.  de  Luynes,  “  Researches 
on  Orcine,”  follows.  Y/e  gave  some  account  of  this  paper 
at  page  225  of  our  last  volume. 

An  account  of  the  next  paper,  “  On  Sucrates,”  by  MM. 
Boivin  and  Loiseau  will  also  be  found  in  our  last  volume. 

We  have  noticed  more  recently  the  paper  that  follows, 
“  A  Comparison  of  the  Reactions  of  Iodide  of  Potassium, 
and  Alkaline  Chlorides  and  Bromides,”  by  M.  Payen.  The 
next  pajier,  by  Dr.  Boeckel,  “  On  Ozone  as  a  Meteorological 
Element,”  confirms  the  observations  of  M  Houzeau  and 
Admiral  Berigny  (see  px>.  201,  204  of  our  last  volume), 
but  adds  to  them  a  little,  so  we  shall  give  the  author’s 
resume  on  a  future  occasion. 

The  journal  concludes  with  a  part  of  Melsen’s  second 
memoir  “  On  the  Use  of  Ioclicls  of  Potassium  in  Metallic 
Poisoning.”  We  shall  give  an  abstract  of  this  jraper  in 
an  early  number. 

A  letter  of  M.  Becliamp  to  M.  Dumas  mentions  that 
creosote  appears  to  be  the  agent  which  most  strongly 
opposes  the  development  of  organic  ferments,  but  adds  that 
it  does  not  interfere  with  the  life  of  ferments  or  animal¬ 
cules  when  they  are  once  developed. 


Bulletin  Men.suel  de  la  Societe  Chimique  de  Paris,  S$c.,  &jC. 

November,  1865. 

In  this  Journal  we  find  the  laws  of  the  Chemical  Society 
of  Paris,  as  recently  revised  and  confirmed  by  the  Minister 
of  Public  Instruction.  Some  of  these  are  peculiar,  and 
worthy  of  mention.  We  find,  for  example,  that  in  addi¬ 
tion  to  the  ordinary  meetings  of  the  Society,  a  certain 
number  are  to  be  held  every  year  which  are  to  be  open  to 
the  public,  and  at  which  the  authors  of  useful  and  im¬ 
portant  discoveries  are  to  be  asked  to  give  an  account  of 
their  wTorks,  with  experiments  when  necessary  to  illus¬ 
trate  the  subject.  We  see,  also,  that  the  Society,  wishing 
to  do  everything  possible  towards  the  progress  of  chemistry 
compatible  with  its  mode  of  organisation,  thinks  of 
publishing  the  works  of  the  older  chemists  (foreign  as 
well  as  French)  in  as  complete  a  manner  as  may  be  pos¬ 
sible  or  useful. 

Among  the  memoirs  presented  to  the  Society  wre  find 
the  third  part  of  M.  Joulin’s  memoir  “  On  the  Potash  and 
Soda  of  Stasfurth  ;  ’ '  and  also  the  first  part  of  M.  Kopp’s 
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memoir,  “  On  the  Utilisation  of  Soda  Waste  and  Chlorine 
Residues .”  Of  this  second  paper  we  shall  immediately 
give  as  full  an  abstract  as  is  necessary  after  the  author’s 
letters  which  have  appeared  in  our  pages. 

M.  A.  Keller  communicated  to  the  Society  some  Remarks 
on  a  note  by  MM.  Moutier  and  Dietzenbacher  “  On  a  New 
Property  of  Sulphur .”  Our  readers  will  remember  that 
these  gentlemen  stated  that  sulphur  could  be  rendered 
soft  and  plastic  by  fusing  it  with  a  trace  of  iodine  or  some 
paraffine,  lamp  black,  & c.  M.  Keller  has  tried  every  one 
of  the  substances  named,  but  has  never  succeeded  in  pro¬ 
ducing  the  result  stated,  unless  he  poured  the  sulphur 
either  into  cold  water  or  in  a  very  thin  layer  on  a  very  cold 
porcelain  tile,  under  which  circumstances  sulphur  alone  is 
always  made  soft  and  plastic. 

In  the  abstracts  of  foreign  memoirs  we  find  a  few  novel¬ 
ties,  which  will  have  a  place  in  our  columns. 
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GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

2106.  I.  H.  Johnson,  Lincoln’s  Inn  Fields,  Middlesex, 
“  Improvements  in  the  preparation  or  production  of  spongy 
metals,  and  in  their  applications.” — A  communication 
from  F.  Drivet,  Turin,  Italy. — Petition  recorded  August 
1 5,  1865. 

2482.  C.  H.  L.  Wintzer,  Osnabriick,  Hanover,  “Im¬ 
provements  in  separating  phosphorus  from  iron  and  other 
metals  in  metallurgical  processes.” — Sept.  27,  1865. 

2682.  W.  Beardmore,  Parkhead,  Lanark,  N.B.,  “Im¬ 
provements  in  furnaces.” — Oct.  17,  1 8 65. 

2870.  F.  Prange,  Liverpool,  “Improvements  in  the 
manufacture  of  steel.” — A  communication  from  J.  Rosen¬ 
thal  and  F.  Gierow,  Berlin,  Prussia. — Nov.  7,  1865. 

2950.  A.  V.  Newton,  Chancery  Lane,  “An  improved 
manufacture  of  caramel.” — A  communication  from  T. 
Hyatt,  New  York,  U.S.A. — Nov.  16,  1865. 

2953.  S.  H.  Huntly,  Upper  Baker  Street,  Regent’s 
Park,  “  Improvements  in  apparatus  for  obtaining  fresh 
■water  from  salt  and  impure  water,  also  applicable  for 
ventilating  purposes.” 

2963.  T.  M.  Tennant,  Edinburgh  and  Leith,  N.B., 
“  Improvements  in  furnaces.” 

2964.  AV.  E.  Newton,  Chancery  Lane,  “An  improved 
process  for  hardening  malleable  and  non-malleable  cast- 
iron.” — A  communication  from  T.  H.  Jenkins,  New 
York,  U.S.A. 

5965.  J.  Harbert,  Kidderminster,  “  Improvements  in 
the  production  or  manufacture  of  gas  for  heating  or  illu¬ 
minating,  and  in  the  retorts  and  apparatus  employed  in 
such  manufacture.” — Nov.  17,  1865. 

2998.  W.  Wells,  Manchester,  and  S.  Marland,  Clayton, 
near  Manchester,  “  Improvements  in  apparatus  for  obtain¬ 
ing  artificial  light  from  volatile  liquids  or  fluids.” 

3002.  S.  A.  Bell,  Epping  Villas,  Stratford,  Essex,  “An 
improvement  in  the  manufacture  of  friction  matches  and 
tapers.” 

3007.  J.  J.  Field,  Upper  Gifford  Street,  Caledonian 
Road,  Middlesex,  “Improvements  in  the  manufacture  of 
soap.”' — November  22,  1865. 

Notices  to  Proceed. 

1905.  J.  H.  Chaudet,  Rue  des  Emmurees,  Rouen,  “An 
improved  system  of  manufacturing  salts,  sulphates,  and 
acetates  of  chrome,  and  of  applying  them  as  mordants  in 
dyeing  and  printing  textile  substances,  both  animal  and 
vegetable.” — Petition  recorded  July  21,  1865. 

1914.  J.  P.  Gillard,  Paris,  “  Improvements  in  the  manu¬ 
facture  of  soda  and  carbonate  of  soda.” — July  22,  1865. 

1946.  T.  Pepper,  Newington  Green,  Middlesex,  “  Im- 


~  Correspondence .  {Ci?”!ms65  ws’ 

provementsin  the  manufacture  of  anti-inflammable  starch.” 
— July  26,  1865. 

2040.  A.  Millochan,  New  York,  U.S.A.,  “  An  improve¬ 
ment  in  stills  for  the  distillation  of  petroleum  and  other 
oily  substances.” — August  5,  1865. 

2903.  W.  E.  Newton,  Chancery  Lane,  “Improvements 
in  making  amalgams  or  alloj’s  of  metals.”  A  communi¬ 
cation  from  II.  Wurtz,  New  York,  U.S.A. — Nov.  11,  1865. 


CORRESPONDENCE. 


Continental  Science. 

Paris,  November  30. 

Ox  resuming  my  letters,  it  is  most  disagreeable  to  find 
that  the  first  thing  which  I  think  demands  notice  is  some 
correspondence  from  England,  published  in  Cosmos,  which 
reflects  no  credit  on  one  of  the  parties  concerned.  There 
is  no  necessity  for  the  suppression  of  names,  so  I  may 
state  plainly  that  in  relating  the  poisoning  of  the  two 
assistants  at  St.  Bartholomew’s,  Dr.  Phipson  took  occasion 
to  make  a  most  uncalled-for  attack  on  Dr.  Frankland, 
who  is  represented  as  wilfully  causing  the  death  of  one 
and  the  illness  of  the  other  gentleman.  The  letter 
caused  some  sensation  here,  and  while  everybody  laughed 
at  Dr.  Phipson’s  estimate  of  Dr.  Frankland  as  a  chemist, 
some  indignation  was  expressed  at  the  apparent  want 
of  humanity  he  was  accused  of  displaying.  I  need 
hardly  say  that  there  were  a  few  here  who  knew — what  I 
should  have  thought  every  chemist  in  London  would  have 
known — namely,  that  Dr.  Frankland  had  left  St.  Bartho¬ 
lomew’s  for  some  years,  and  therefore  that  the  charges 
could  not  apply  to  him. 

Dr.  Frankland’ s  own  denial  soon  arrived,  but  that  (pro¬ 
bably  from  the  fault  of  the  French  translator  of  the  letter) 
seemed  to  deny  that  any  such  cases  had  happened,  and 
caused  some  misconception  for  a  moment.  Dr.  Odling, 
however,  has  cleared  the  matter  up  by  the  frank  statement 
that  the  occurrences  happened  in  his  laboratory,  and  that 
no  one  was  to  blame.  And  now  Dr.  Phipson  must  get 
out  of  the  business  as  he  best  can. 

One  object  Dr.  Phipson  had  in  view,  it  seems  to  me, 
was  to  frighten  foreign  assistants  from  seeking  engage¬ 
ments  in  London  laboratories.  He  might  as  well  try  to 
frighten  Germans  from  enlisting  as  soldiers  wherever  there 
is  fighting  to  be  done.  Germany  produces  more  men  and 
chemists  than  are  wanted  at  home,  and  they  must  go 
somewhere  to  live;  and  in  my  time  I  know  foreign  assistants 
had  nothing  to  complain  of  in  London.  They  were  as 
well  paid  as  the  English,  and  although,  as  a  rule,  rather 
given  to  a  spirit  of  detraction,  they  seemed  in  general 
contented. 

I  will  dismiss  the  matter  at  once  by  stating,  while  Dr. 
Phipson  has  not  increased  his  scientific  reputation,  he  has 
acquired  a  reputation  for  something  else  which,  I  fancy, 
will  by  no  means  improve  his  standing  in  London. 

There  is  really  little  of  novelty  or  utility  to  communi¬ 
cate  at  present.  M.  C.  Schaitner  describes  in  Cosmos  what 
is  called  a  new  process  for  extracting  vegetable  oils,  such 
as  those  from  cotton  and  linseed,  poppy,  mustard,  and 
other  seeds.  The  seeds  are  first  crushed  or  partly  pressed, 
and  then  the  cakes  are  digested  (with  or  without  heat,  as 
need  be)  in  closed  vessels  with  the  lighter  petroleum  oils. 
The  matters  are  then  pressed  or  percolated  with  fresh  oil, 
and  the  oily  solution  is  submitted  to  distillation.  The 
peti oleum  oils  should  be  such  as  distil  below  ioo°  C.,and 
therefore  easily  separated.  I  need  not  describe  the  process 
fuither.  Any  one  will  see  how  to  carry  it  out  if  it  be  of 
any  use. 

That  matter  is  not  infinitely  divisible  is  a  recognised 
belief,  yet  no  one  has  ever  seen,  or  is  likely  to  see,  an 
ultimate  molecule  or  atom.  Nevertheless,  M.  Loschschmidt 
has  measured  one— at  all  events,  on  paper.  By  a  process 
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of  reasoning  of  which.  I  need  not  give  you  any  account, 
he  has  arrived  at  the  conclusion  that  the  diameter  of  the 
molecule  of  a  gas  is  about  the  millionth  part  of  a  milli¬ 
metre,  or  the  seven  hundredth  part  of  the  length  of  a 
wave  of  red  light.  A  cubic  millimetre  will  therefore  con¬ 
tain  866  billions  of  such  molecules;  or  if  the  gas  were 
condensed  to  a  liquid,  a  trillion.  A  trillionth  of  a  milli¬ 
gramme,  he  believes,  will  represent  the  atomic  unit  of 
weight. 


Commercial  and  Scientific  Analyses. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Allow  me  a  few  lines  to  reply  to  a  grumbling  critic, 
Mr.  Denham  Smith,  who,  in  the  Chemical  News  of 
November  24,  makes  a  desperate  attempt  to  “  cut  up  ” 
my  paper  on  the  new  phosphate  rock  of  North  Wales; 
and  in  the  next  number  (December  1)  vents  his  spleen 
upon  Mr.  Carter  Bell,  the  author  of  an  interesting  paper 
on  Alum,  lately  published  in  your  valuable  journal. 

As  far  as  my  own  case  goes,  the  very  fact  criticised — 
namely,  the  deduction  of  chemical  formulae  from  commer¬ 
cial  analyses  made  in  my  laboratory — simply  proves  that 
these  analyses  are  done  with  more  than  ordinary  care  ; 
and  if  Mr.  Denham  Smith  is  of  opinion  that  analyses  on 
which  large  pecuniary  interests  are  at  stake  should  not 
be  made  with  as  much  accuracy  as  possible,  I  beg  to  differ 
from  him  entirely,  and  to  assure  him  that  when  a  com¬ 
mercial  analysis  is  entrusted  to  me  it  receives  just  the 
same  attention,  to  ensure  accuracy  of  results,  as  if  it  were 
a  research  of  a  purely  scientific  nature.  If,  instead  of 
grumbling  at  what  others  do,  Mr.  Denham  Smith  would 
endeavour  to  produce  something  himself,  it  would  be 
“  more  becoming.”  When  I  compare  my  note  upon  the 
new  phosphate  rock  with  his  column  of  nonsense,  I  apply 
to  a  critic  of  “  his  stamp”  a  slightly  modified  edition  of 
the  old  French  saying,  “  Je  ns  suis  pas  si  bete  que  vous 
avez  l’ air!”  I  am,  &c. 

T.  L.  Phipson,  Ph.D.,  F.C.S.,  & c. 

4,  The  Cedars,  Putney,  London,  S.W. 


The  Vacant  Chemical  Professorship  at  Oxford. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Could  not  the  University  of  Oxford  usefully  imitate 
the  College  of  France,  and  change  the  Aldrichian  Profes¬ 
sorship  into  one  of  Organic  Chemistry  ?  Modern  che¬ 
mistry’’  can  be  studied  from  two  points  of  view  ;  and  in 
these  days,  perhaps,  the  science  could  be  best  taught  by  the 
exclusive  consideration  of  the  so-called  organic  compounds. 
Mineral  chemistry  would  be  mainly  occupied  with  its 
technological  applications  ;  but  with  these  the  principles 
of  the  science  would  of  course  receive  full  illustration. 

I  am,  &c.,  Chemtcus. 

December  5. 

New  Cornish  Minerals. 

To  the  Editor  of  the  Chemical  News. 

Sir, — My  attention  has  been  called  to  the  report  in  your 
journal  of  November  10  of  the  meeting  for  that  week  of 
the  Chemical  Society,  in  which  I  find  my  language  rather 
erroneously  reported.  I  must  therefore  ask  you  to  correct 
the  doubtless  unintended  distortion  of  my  words  in  so  far 
as  it  has  any  scientific  bearing. 

I  did  not  say  that  the  hydrited  cerium  phosphate  occurs 
in  square  prisms,  which,  of  course,  would  imply  its  being 
pyramidal. 

The  chemist  who  introduced  the  mineral,  and  who  spoke 
before  the  Society  with  a  diffidence  on  the  crystallographic 
part  of  his  subject  that  might  have  been  well  adapted  in 
the  paper  recently  printed  in  the  Journal ,  stated  that  he 
had  sent  it  to  Professor  Miller  at  Cambridge,  who,  how¬ 
ever,  could  not  meet  with  any  angles  good  enough  for 
measurement.  lie  also  stated  that  he  had  himself  at  first 


taken  the  mineral  for  wavellite.  I  mentioned  that  Mr. 
Tailing  had  long  ago  sent  me  a  mineral  which  I  thought 
likely  (and  which  proved)  to  be  the  same,  and  that  he  had 
sent  them  as  wavellite,  but  with  a  doubt  on  this  point.  I 
added,  that  on  one  of  the  bits  Mr.  Tailing  had  sent  me 
(which  were  in  every  respect  inferior  to  the  specimen 
shown  to  the  Society)  I  had  found  one  little  splinter-like 
crystal  presenting  the  bright  plane,  with  two  others,  that, 
though  very  poor,  seemed  real  planes  ;  that  one  of  these 
(apparently  a  prism  plane)  gave  a  tolerable  measurement 
of  90°  with  the  brilliant  plane,  and  the  other  a  measure¬ 
ment  with  it  of  nearly  900,  but  oscillating  on  each  side  of 
90°.  The  specimens  themselves  were  not  at  all  like  the 
Stennagwyn  wavellite, '‘and  these  measurements  made  the 
resemblance  still  more  problematical.  Furthermore,  with 
my  absolute  want  of  every  sufficient  means  of  making  a 
qualitative  analysis  or  even  a  blowpipe  experiment  in  the 
British  Museum,  I  was  able  only  to  establish  the  fact  of 
the  mineral  being  a  phosphate. 

On  these  grounds  I  could  only  endorse  Mr.  Tailing’s 
query.  There  being  no  grounds  whatever  at  present  for 
calling  the  mineral  oblique,  much  less  to  assign  a  symbol 
to  any  plane  on  it,  I  said  it  was  quite  as  likely  to  belong 
to  one  of  the  rectangular  systems. 

I  am,  &c., 

Nevil  Story  Maskelyne. 

British  Museum,  November  30,  1865. 


MISCELLANEOUS. 


Tlie  Copper  Smoke  Question. — It  is  well  known 
that  the  utilisation  of  copper  smoke  has  attracted  great 
attention  of  late  years,  and  only  a  few  weeks  ago  par¬ 
ticulars  of  a  German  invention  in  course  of  adoption  at 
Messrs.  Vivian  and  Sons’  works,  Swansea,  were  given  in 
the  Times.  Mr.  H.  H.  Vivian,  M.P.,  announced  at  a 
public  meeting  since  held  that  he  had  every  confidence  in 
the  success  of  the  invention,  and  that  in  a  short  time  the 
copper  smoke  from  his  works,  which  had  hitherto  been 
so  injurious  to  the  land  around,  would  not  only  be  ren¬ 
dered  innoxious,  but  of  great  commercial  value,  by  con¬ 
densing  it  through  various  processes  to  sulphuric  acid. 
Within  the  last  few  weeks  Mr.  Thomas  Bell  has  brought 
forward  another  invention,  which,  since  his  letters  in  the 
Times,  has  attracted  considerable  attention.  That  gentle¬ 
man  has  visited  Swansea,  the  seat  of  the  copper  smelting 
trade,  and  he  was  introduced  to  the  copper  smelters  at  the 
last  ticketing  meeting,  when  he  laid  his  plans  before  the 
parties  then  present,  and  he  was  invited  to  visit  several  of 
the  principal  local  establishments  in  order  to  test  the 
invention.  From  these  facts  it  is  inferred  that  before  long 
the  injury  caused  by  the  copper  smoke  will  not  only  be 
neutralised,  but  the  smelters  will  reap  a  handsome  return 
from  its  utilisation. —  Times. 

Use  of  Ammoniacal  Liquor  to  ISemove  ftulpliur 
from  C^as. — -In  the  last  number  of  the  Journal  of  Gas 
Lighting ,  & c.,  Professor  Anderson  gives  the  following 
summary  of  the  results  of  some  experiments  made  at  the 
Taunton  gas-works : — “  1.  That  in  the  experiments  con¬ 
ducted  at  Taunton  gas-works,  when  the  sulphur  was  re¬ 
duced  by  “  scrubbing”  (with  ammoniacal  liquor)  from  the 
proportion  19 ’8  grains  to  12*92  per  100  feet,  the  illumi¬ 
nating  power  of  the  gas  so  treated  underwent  no  deteriora¬ 
tion  of  illuminating  power.  Further  experiments,  made 
w’ith  all  the  precautions  which  such  operations  on  the 
large  scale  would  admit  of,  contribute  very  much  to  show 
that  the  illuminating  power  of  the  gas  is  actually  increased 
by  the  operation.  2.  That  the  results  obtained  at  Taunton 
gas-wrorks  are  confirmed  by  other  experiments,  in  which, 
whilst  it  was  found  that  over  50  per  cent,  of  the  sulphur 
in  the  form  of  bisulphide  of  carbon  was  removed  by  the 
“  scrubbing,”  the  illuminating  power  of  the  gas  was  some- 
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what  increased.”  The  above  results,  we  may  say,  under¬ 
state  the  results  obtained  at  other  gas-wrorks— Notting¬ 
ham,  for  example— -where  we  believe  it  has  been  found 
that  nine-tenths  of  the  sulphur  is  removeable  by  scrubbing 
with  ammoniacal  liquor. 

Treatment  of  tflie  Cattle  IPl£a.g'tiEe  witli  _&.UkaIaise 
Sulphites. — We  are  glad  to  find  that  the  treatment  we 
recommended  when  the  presence  of  the  cattle  plague  in 
England  was  first  made  public  has  been  adopted  with  some 
success, — at  all  events,  as  a  prophylactic  measure.  A 
correspondent  writes  to  the  Daily  Review  that  all  the 
animals  dosed  with  sulphites  before  an  attack  recovered, 
while  all  those  not  dosed  died.  Wg  learn  from  wholesale 
chemists  that  the  sulphites  are  just  now  in  great  demand, 
and  we  hope  they  will  have  extensive  trials. 

^nn-cotton.  —  The  Vienna  correspondent  of  the 
Times  says  : — “  By  order  of  the  Emperor  the  use  of  gun¬ 
cotton  by  the  Austrian  artillery  and  corps  of  engineers 
is  prohibite'd.  If  the  cotton  now  on  hand  cannot  soon  be 
sold  it  is  to  be  destroyed.  A  few  years  ago  forty  batteries 
of  eight  guns  were  made,  all  of  which  were  to  be  charged 
with  gun-cotton  instead  of  powder,  and  now  they  must 
be  re-cast.” 

iSritisis  Mainfali. — Mr.  G.  F.  Symons  writes  to 
us:— “I  have  to  ask  your  readers’  attention  for  a  few 
moments  to  a  request  on  the  above  subject,  the  import¬ 
ance  of  which  in  relation  to  engineering  and  drainage 
questions  is  well  known.  It  is  now  some  years  since  I 
began  collecting  returns  of  the  fall  of  rain  ;  but  my  main 
difficulty  has  been  to  find  out  the  persons  who  keep  such 
records,  and  one  of  the  most  obvious  sources  of  assistance 
is  the  public  press ;  I  now,  therefore,  ask  from  each  and 
every  journal  in  the  British  isles  their  all-powerful  aid. 
When  the  collection  was  first  organised,  in  i860,  scarcely 
200  persons  were  known  to  observe  and  record  the  rain  ¬ 
fall  ;  by  steady  perseverance  and  the  aid  of  a  portion  of 
the  press,  the  number  has  been  raised  until  there  are  now 
more  than  1200  ifiaces  whence  returns  are  regularly 
received.  Still,  I  know  there  are  many  more,  probably 
hundreds,  who  have  either  never  heard  of  the  establish¬ 
ment  of  a  central  depot  to  which  copies  of  all  rain  records 
should  be  sent,  or  they  have  been  too  diffident  to  send 
them.  It  is  of  paramount  importance  to  gather  these,  and 
make  the  tables  yet  more  complete.  I  therefore  beg  leave 
through  your  columns  to  ask  every  reader  to  think  for  a 
moment  if  he  or  she  knows  of  any  one  who  keeps,  or  has 
kept,  a  rain-gauge;  or  who  has  any  tables  of  rain-fall  (or 
old  weather  journals)  in  their  possession.  And  if  they 
do  know  of  such  persons,  I  ask  them  on  behalf  of  science, 
of  my  fellow-observers,  and  on  my  own  behalf,  to  use 
every  effort  to  secure  their  assistance,  and  to  favour  me 
with  their  names  and  addresses.  We  want  old  records, 
we  want  records  for  the  present  year,  and  from  many 
parts  of  the  country  we  want  returns  for  the  future,  if  a 
few  persons  will  notify  to  me  their  willingness  to  assist, 
and  to  pay  10s.  6d.  for  the  very  cheap  and  simple  gauge 
now  supplied.”  Mr.  Symons’  address  is  136,  Camden 
Road,  N.W. 

Poiiuliii'  Scientific  ^©aclting-.  —  Chemists  must 
laugh  as  well  as  other  men,  and  therefore  we  make  no 
apology  for  introducing  the  following  quotation  from  the 
second  of  two  lectures,  “  On  the  Chemistry  of  Nature,” 
delivered  at  Hyde,  to  the  Isle  of  Wight  Philosophical  and 
Scientific  Society,  by  G.  F.  Harrington,  Esq.,  L.D.S  : — 
“I  have  already  explained  that  a  large  proportion  of  the 
earth’s  atmosphere  consists  of  compound  inflammable  gas; 
indeed,  some  philosophers  have  gone  so  far  as  to  say  that 
if  the  nitrogen  were  to  be  withdrawn  from  the  atmosphere 
the  remaining  portion  would  combine  with  the  earth’s 
surface  in  a  general  state  of  violent  conflagration.  This 
being  the  case,  is  it  reasonable  to  suppose  that  the  earth 
is  depending  for  light  and  heat  upon  the  sun,  which  is 
95,000,000  miles  away,  when  it  has  all  the  materials 


necessary  for  its  own  illumination  and  warmth  within  a 
few  miles  of  its  own  surface  ?  I  trust  I  have  advanced  a 
sufficient  number  of  facts,  and  deduced  a  sufficient  number 
of  arguments  from  them,  to  prove  that  philosophers  are 
mistaken  in  supposing  that  light  and  heat  come  from  the 
sun  in  mechanical  association  with  the  “actinic”  chemical 
rays,  which  I  call  chemical  or  ignipotent  power.  Surely, 
if  it  be  admitted  that  active  chemical  power  (alone')  comes 
from  the  sun,  as  I  am  contending  for,  there  can  be  no 
great  difficulty  in  understanding  that  such  power,  while 
passing  through  the  earth’s  atmosphere,  excites  the  in¬ 
flammable  matter  contained  therein  into  a  state  of  com¬ 
bustion  to  supply  the  earth  with  the  light  and  heat  it 
receives.  If  this  be  admitted,  all  further  difficulty  in 
understanding  the  chemistry  of  nature  is  at  an  end. 
Instead  of  the  wasteful,  destructive  consequences  involved 
in  the  received  theories,  which  I  have  endeavoured  to 
expose,  each  heavenly  body  would  supply  the  proper  fuel, 
at  the  proper  time,  and  in  the  proper  quantity  for  its  own 
illumination  and  warmth,  they  depending  on  their  suns, 
and  their  suns  depending  upon  them  for  an  exchange  of 
chemical  power  to  excite  and  govern  the  combustion 
necessary  for  their  respective  requirements ;  in  which 
case  Mercury,  instead  of  being  in  an  incandescent  state, 
and  Venus  in  a  boiling  state,  the  surfaces  of  those  planets 
may  possess  the  same  degrees  of  temperature  as  the  earth 
possesses  ;  and  instead  of  Mars,  the  asteroids,  Jupiter, 
Saturn,  Ilerschel,  and  Neptune  existing  under  the  influence 
of  insufferable  cold,  their  supply  of  fuel  may  return  them 
suitable  temperatures  for  the  existence  of  similar  descrip¬ 
tions  of  animal  and  vegetable  life  with  those  existing  on 
the  earth  ;  and  the  same  with  the  sun  itself.  Permit  me 
to  invite  you,  on  the  first  clear,  bright  day,  to  satisfy 
yourselves  that  combustion  is  actually  going  on  intheearth’s 
atmosphere  continually.  This  may  be  done  as  follows  : — 
If  you  will  stand  with  your  backs  to  the  sun,  and  look  in 
a  vacant  manner  for  a  minute  or  two  towards  the  cerulean 
sky,  you  will  discover  an  infinite  number  of  infinitesimal 
but  very  distinct  meteors,  constantly  igniting,  travelling  a 
short  distance,  and  then  expending  themselves  by  com¬ 
bustion.  They  are  so  numerous  and  their  movements  are 
so  eccentric  as  to  resemble  illuminated  miniature  flakes  of 
snow  during  a  violent  snow-storm.  These  small  meteors 
result  from  the  combustion  in  the  atmosphere  of  minute 
streams  of  compound  hydrogen  gas,  which  inflame  as  they 
are  produced,  and  supply  the  light  upon  which  the 
descending  rays  of  light  feed  during  their  descent  from 
their  infantile  source,  till  they  impinge  on,  and  are  absorbed 
by,  the  earth’s  surface.  For  the  information  of  the  exist¬ 
ence  of  these  infinitesimal  meteors  I  am  indebted  to  the 
1  ite  Professor  Maverly,  who,  for  fifty  years,  was  astronomer 
and  natural  philosopher  at  the  observatory  attached  to  the 
Royal  Naval  Academy  at  Gosport.  He  was  one  of  the 
first  to  oppose  my  views,  as  contained  in  the  paper  I  have 
been  reading,  but  after  six  years  of  opposition  he  became 
a  convert,  and  was  the  first  to  acknowledge  himself  as 
such  in  the  public  newspapers  in  the  year  1857.” 

.  - - — — - - - - - — — 

ANSWERS  TO  CORRESPONDENTS. 

***  All  Editorial  Communications  ni^e  to  be  addressed  to  the  Editob, 
and  Advertisements  and  Business  Communications  to  the  Publisher,  at 
the  Office,  r.  Wine  Office  Court,  Fleet  Street,  London,  E.C.  Pnvate 
letters  for  the  Editor  must  be  so  marked. 


**.*  In  publishing1  letters  from  our  Correspondents  re  c  do  not  thereby 
adopt  the  views  of  the  waiters.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we 
do  not  agree. 


F.  J.  Fraser. — See  various  papers  in  vol.  x.  of  Chemical  News. 

K.  K. —  A  method  of  produc  ng  tetrachloride  of  carbon  cheaply 
would,  no  doubt,  be  of  great  commercial  value. 

Alpha. — Mr.  Gossage  can  give  you  the  information.  We  know  of 
no  statistics  later  than  those  which  will  be  found  in  the  Repoitofthe 
Committee  of  the  House  of  Lords  on  the  Alkali  Works  Pill.  The, 
Board  of  Trade  Returns  will  give  you  the  exports  of  soda  regularly. 

Received. — Trenham  Reeks ;  E.  Osborne;  H.  R. 
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Researches  on  the  Volatile  Hydrocarbons , 
by  C.  M.  Warren.* 

¥.  Hydrocarbons  from  Coal-tar  Naphtha. — In 

presenting  the  results  of  a  re-examination  of  a  series  of 
substances  upon  which  so  much  labour  has  been  already- 
bestowed,  it  may  confer  an  interest  on  the  subject  to 
state  briefly  some  of  the  more  important  results  and 
conclusions  arrived  at  by  previous  investigators. 

The  discovery  by  Faraday  in  1825  of  benzole  (“  bicar- 
buretted  hydrogen  ”)  in  the  oil  compressed  from  coal-gas 
rendered  it  highly  probable,  and,  indeed,  led  this  dis¬ 
tinguished  philosopher  to  suspect,  that  this  substance 
might  be  found  in  coal-tar  naphtha.  His  search  for  it, 
however,  proved  unsuccessful,  it  having  been  first  de¬ 
tected  by  Hofmann  in  1845.  This  chemist,  however,  did 
not  attempt  to  isolate  the  body,  and  the  bare  fact  of  its 
presence  appears  to  be  all  that  was  definitely  known  of 
the  composition  of  coal-tar  naphtha  prior  to  1849,  in 
which  year  Mansfield  published  his  elaborate  and 
valuable  research,  being  the  first  effort  at  a  proximate 
analysis  of  this  mixture  which  appears  to  have  been 
attended  with  any  considerable  measure  of  success.  It 
may  be  said  that  little  has  since  been  added  to  our 
knowledge  of  this  subject.  Notwithstanding  the  in¬ 
completeness  of  his  separations  of  the  hydrocarbons,  the 
extent  to  which  he  carried  them,  with  the  limited  means 
employed,  is  truly  remarkable,  and  could  not  have  been 
accomplished  without  an  expenditure  of  labour  and  a 
degree  of  patient  endurance  which  only  those  who  have 
experienced  the  tediousness  of  such  operations  can 
appreciate. 

Mansfield  claimed  to  show  that  the  light  coal-tar 
naphtha  is  composed  of  a  mixture  of  four  distinct 
hydrocarbons,  boiling  within  the  range  8o°  to  1750  C., 
and  probably  having  the  general  formula  CnHn  —  6. 
The  first  of  these,  which  he  found  to  boil  constant  at  8o°, 
was  proved  to  be  identical  with  benzole  C12H6.  The 
second,  boiling  about  1130,  was  determined,  from 
certain  reactions,  to  be  identical  with  toluole,  CuH8. 
The  special  study  of  this  body  was  deferred,  however, 
with  the  remark  that  it  had  not  yet  been  isolated  in  a 
state  of  sufficient  purity  to  claim  an  analysis.  The 
third  body,  boiling  about  140°  to  1450,  was  said  to 
present  all  the  characteristics  of  cumole,  C18H12 ;  but  this 
view  was  merely  an  expression  of  opinion  in  advance 
of  anticipated  results.  Of  the  fourth  body,  boiling  at 
about  170°  to  1 750,  Mansfield  remarks  that  it  bears  so 
strong  a  resemblance  in  odour  and  properties  to  cymole, 
C20Hi4,  as  to  induce  the  belief  that  this  substance  is 
identical  with  the  hydrocarbon  existing  in  oil  of  cumin. 
It  thus  appears  that  of  the  four  bodies  benzole  was  the 
only  one  which  Mansfield  had  studied  in  any  detail ;  yet 
his  conjectures  as  to  the  identity  of  the  other  bodies, 
thrown  out  by  way  of  preliminary  notices  of  results 
acknowledged  to  be  incomplete,  have  been  extensively 
quoted  and  generally  received  as  established  facts.  In 
addition  to  the  bodies  already  mentioned,  Mansfield  also 
discovered  a  body  more  volatile  than  benzole,  having  an 
alliaceous  odour,  and  which  he  found  to  boil  betwen  6o° 
and  70°. 

Ritthausen  made  a  re-examination  of  the  light  coal 
tar  naphtha,  in  order  to  obtain  the  hydrocarbons  in  a 
state  of  greater  purity,  and  to  prove  the  correctness  of 

*  Abridged  from  the  Memoira  of  the  American  Academy. 
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Mansfield’s  view  of  the  composition  of  this  naphtha.  In 
regard  to  the  results  he  obtained,  he  says  they  fully 
confirm  those  of  Mansfield.  Of  the  body  which  Mans¬ 
field  thought  identical  with  cymole,  and  of  the  oil  more 
volatile  than  benzole,  Ritthausen  obtained  quantities  too 
small  for  investigation.  In  regard  to  the  latter,  however, 
he  remarks  that  to  Mansfield’s  account  he  can  add  “  that 
its  nitro-product  quite  resembles  that  of  benzole,  and 
hence  that  at  all  events  it  belongs  to  the  series  CnHn  —  6, 
and  perhaps  has  the  formula  C10H4.”  Ritthausen 
omitted  to  analyse  and  determine  the  vapour  density  of 
any  one  of  the  substances ;  he  therefore  adds  nothing 
more  than  a  confirmation  of  the  results  of  Mansfield.  He 
gives  the  boiling-point  of  benzole  at  8o°,  of  toluole  at 
109°,  and  of  the  so-called  cumole  at  130° — 140°,  which 
will  be  found  to  agree  very  nearly  with  my  own  deter¬ 
minations. 

Church,  in  the  following  year,  published  a  paper  on 
the  “  Determination  of  Boiling-points  in  the  Benzole 
Series.”  I  cannot  better  present  his  results  than  by 
quoting  the  following  table  : — 


Formula. 

Benzole,  C12H^  ==  C, 


Toluole, 
Xylole, 
Cumole, 
Cymole,  C20H4 


Boiling-point.  Difference. 
6  3  (^2-^-2)  8o° 


°*8  \ 
°.  r 
„  7  J 


c14h8  -=C64(C2H2),  03  , 
C16H10  —  C6  S(C2H2)i260'2 
C18Hi2  =  C6  6(C2K2(i48° 


} 


=  C6  7(C2H2)l7° 


22°’9 

22°*5 

22°‘2 

22°*3 


Church  states  that  he  obtained  all  of  these  bodies  from 
coal  naphtha,  and  also  that  he  obtained  benzole  from 
benzoic  acid,  toluole  from  toluylic  acid,  xylole  from 
wood  spirit,  cumole  from  cuminic  acid,  and  cymole  from 
oil  of  cumin  ;  and  that  he  has  found  the  corresponding 
bodies  from  these  different  sources  to  be  identical.  It 
will  be  observed  that  Church  claims  to  have  discovered 
in  coal  tar  a  body  boiling  at  i26c2,  which  he  calls  xylole, 
thus  supplying  from  this  source  a  fifth  member  of  the 
benzole  series ;  whereas  Mansfield  and  Ritthausen  found 
only  four  bodies  within  the  range  of  temperature  indi¬ 
cated  by  the  table.  It  will  also  be  observed  that  his 
determination  of  the  boiling-point  of  toluole  is  much 
lower,  and  that  of  cumole  much  higher,  than  the  corre¬ 
sponding  determination  of  Mansfield  and  Ritthausen  ; 
thus  giving  room  for  a  middle  member  between  them, 
and  preserving  a  remarkable  uniformity  of  difference — 
viz.,  22°  and  a  fraction — between  the  boiling  points  of 
any  two  contiguous  members,  for  the  addition  C2H2. 

That  the  earlier  investigators  had  found  in  coal-tar 
naphtha  only  the  two  lower  members  (C12H6  and  C14H8) 
and  the  two  upper  members  (C18H12  and  C20H14)  was 
always  to  me  an  anomaly  which  I  could  not  reconcile 
with  any  plausible  theory  in  regard  to  the  formation  of 
these  bodies;  and  I  was  led,  therefore,  to  question 
whether  the  middle  member  (C16H10)  had  not  been  over¬ 
looked  in  making  the  separations.  Ihe  alleged  discovery 
of  this  body  in  coal  naphtha  by  Church,  together  with  the 
uniformity  of  boiling-point  difference  which  he  presented, 
and  the  apparent  care  with  which  the  research  had  been 
conducted,  led  me  to  regard  his  results  as  more  reliable 
than  any  previously  published.  I  remained  under  this 
conviction  until  I  had  discovered  the  boiling-point  dif¬ 
ference  of  30°  in  other  series  of  hydrocarbons,  which  led 
me  to  doubt  the  accuracy  of  Church’s  determinations, 
and  to  consider  those  of  Mansfield  and  Ritthausen  aa 


probably  more  correct. 

In  the  first  paragraph  of  his  memoir  Church  remarks 
that,  “  although  doubts  still  remain  as  to  the  relations 
of  these  bodies  to  one  another,  yet  their  composition  has 
been  ascertained  with  certainty.”  It  does  not  appear, 
howeyer,  that  an  analysis  or  vapour  density  of  any  one 
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member  of  the  series  as  obtained  from  coal-tar,  except 
benzole,  has  ever  been  published.  As  indicated  by  the 
title  of  his  paper,  it  appears  to  have  been  the  design  of 
Church  to  treat  only  of  the  boiling  points  of  these 
bodies  ;  yet  finding  that  his  preparations  of  toluole — 
prepared  both  from  coal  naphtha  and  toluylic  acid — gave 
a  boiling  point  differing  considerably  from  observations 
previously  published,  he  took  occasion  to  make  analyses 
of  this  substance,  which  he  regards  as  “  perfectly  satis¬ 
factory  but  he  omits  to  give  the  details  and  nume¬ 
rical  results.  As  he  undertook  to  correct  the  work  of 
his  predecessors,  to  do  which  fairly  would  seem  to  require 
the  publication  of  these  details  and  numerical  results, 
their  omission  is  to  be  regretted.  I  am  prompted  to 
these  remarks  from  having  been  led  to  undertake  the 
tedious  task  of  making  a  re-examination  of  coal-tar 
naphtha,  mainly  on  account  of  the  disagreement  between 
Church’s  determinations,  which  I  have  found  to  be  mostly 
incorrect,  and  those  which  had  been  previously  pub¬ 
lished. 

In  addition  to  the  bodies  mentioned  in  the  foregoing 
table  Church  alludes  to  the  discovery  of  two  other  bodies, 
boiling  respectively  at  97°  and  1120.  Subsequently,  in 
a  "  Note  on  Parabenzole,  a  New  Hydrocarbon  from  Coal 
Naphtha,”  he  publishes  the  details  of  an  investigation  of 
the  former  of  these  two  bodies,  which  he  found  to  boil 
“ perfectly  constant  at  97 0 5,”  and  to  be  isomeric  with 
benzole. 

I  think  I  shall  be  able  to  show  in  what  follows  : — 

1.  That  coal-tar  naphtha  contains  only  four  hydro¬ 
carbons  within  the  range  of  8o°  to  170°,  as  taught  by 
Mansfield  and  confirmed  by  Ritthausen. 

2.  That  the  benzole  series  within  that  range  of  tem¬ 
perature  is  limited  to  four  members,  and,  therefore, 
does  not  contain  five,  as  generally  supposed. 

3.  That  these  four  members  have  the  boiling-points 
8o°,  uoQ,  140°,  and  170°  respectively;  and,  conse¬ 
quently,  that  the  boiling-point  difference  in  this  series 
for  an  elementary  difference  of  C2H2  is  30°  instead  of 
220  and  a  fraction. 

4.  That  the  body  obtained  from  coal-tar  naphtha  is 
not  identical  with  cumole  from  cuminic  acid,  as  assumed 
by  Mansfield,  nor  even  isomeric  with  it ;  but  that  it  has 
the  formula  which  has  been  assigned  to  xylole,  contain¬ 
ing  C2H2  less  than  that  of  cumole. 

5.  That  the  body  obtained  from  coal-tar  naphtha 
boiling  at  170^  is  quite  a  different  body  from  cymole 
from  oil  of  cumin,  these  bodies  differing  from  each  other 
by  C2H2. 

6.  That  cumole  from  cuminic  acid,  and  cymole  from 
oil  of  cumin,  do  not  even  belong  to  the  benzole  series. 

7.  That  the  parabenzole  of  Church  was  in  all  pro¬ 
bability  only  a  mixture  of  benzole  and  toluole. 

(To  be  continued.) 


formation  of  Nitrous  Acid  from  Ammonia. — It 

is  well  known  that  ammonia  is  decomposed  by  perman¬ 
ganate  of  potash,  and  nitrogen  evolved.  It  does  not, 
however,  appear  to  have  been  hitherto  observed  that  a 
good  deal  of  nitrous  acid  is  formed  at  the  same  time.  If 
the  decolourised  solution  is  filtered  from  the  precipitated 
hydrated  peroxide  of  manganese,  and  slowly  evaporated 
to  dryness,  a  mixture  of  carbonate  and  nitrite  of  potash 
is  obtained.  Abundant  red  fumes  of  nitrous  acid  will  be 
evolved  from  the  residue  on  the  addition  of  an  acid.  W. 
— Annal.  der  Chem ,  und  Pharm .,  November,  p.  256. 
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Apparatus  for  the  Detection  of  Explosive  Gases 

in  Mines. 

The  lamentable  accidents  which  from  time  to  time  occur 
in  coal  mines,  causing  such  great  destruction  of  life  and 
property,  have  engrossed  the  attention  of  scientific  men 
ever  since  the  results  of  the  study  of  natural  pheno¬ 
mena  have  been  practically  applied  to  every-day  life. 
Numerous  methods  of  illuminating  the  mines  in  such  a 
manner  as  to  prevent  the  ignition  of  the  combustible 
gases,  but  at  the  same  time  producing  sufficient  light  to 
enable  the  men  to  work  in  comfort,  have  been  suggested 
and  employed  with  varying  success. 

Next  to  preventing  the  accumulation  and  explosion 
of  inflammable  gas  in  the  mines,  the  possibility  of 
ascertaining  with  safety  its  presence  is  a  matter  of 
some  importance,  as  it  would  enable  the  overseer  to  guard 
against  incautious  working  in  a  dangerous  part  of  the 
pit,  and  to  prevent  too  great  an  accumulation  of  the  ex¬ 
plosive  mixture  by  directing  special  attention  to  the 
ventilation.  The  process  formerly  employed  by  the 
miners  to  detect  the  presence  of  the  inflammable  gas, 
and  which  cannot  be  recommended  as  a  safe  one,  was  to 
bring  a  lighted  candle  into  the  suspected  atmosphere, 
when  the  peculiar  shape  assumed  by  the  candle  flame 
gave  the  required  information.  This  process  cannot  be 
too  strongly  reprehended,  and  it  is  probably  the  cause  of 
many  of  the  fearful  accidents  which  have  already  taken 
place. 

Another  method,  which  is  much  more  safe,  but  which 
is  not  unattended  with  danger,  is  to  observe  the  flame 
of  a  Davy  lamp.  A  careful  viewer  invariably  reduces 
the  flame  of  the  Davy  lamp  to  the  smallest  size  that 
will  emit  white  light  before  testing  for  gas,  or,  as  he 
calls  it,  “  trying  a  fiery  place.”  When  the  atmosphere 
consists  of  a  violently  explosive  mixture,  one  hears  a 
peculiar  and  sharp  click,  and  observes  a  rapid  combus¬ 
tion  of  the  gas  within  the  wire  gauze  of  the  safety  lamp  ; 
when  the  quantity  of  carburetted  hydrogen  is  less,  the 
flame  of  the  lamp  elongates ;  and  when  the  quantity  is 
very  small,  a  peculiar  lambent  cap  of  a  bluish  colour 
is  observed  covering  the  flame  of  the  lamp.  These  in¬ 
dications  can  only  be  learnt  by  experience  in  the  mines, 
and  when  not  properly  attended  to  might  give  rise  to 
disastrous  results.  Should  the  atmosphere  be  explosive, 
the  viewer  or  fireman  lowers  his  lamp  very  slowly 
and  cautiously  until  it  has  passed  out  of  the  explosive 
mixture,  which  usually  occupies  the  upper  part  of  the 
gallery  of  a  mine,  and  travels  in  that  position,  notwith¬ 
standing  the  law  of  diffusion.  There  are  many  well- 
authenticated  cases  of  explosions  through  the  gauze  of 
the  Davy  lamp  in  a  quiet  atmosphere,  and  where  the 
lamps  after  the  explosions  have  been  ascertained  to  be  in 
good  order. 

A  very  ingenious  instrument  has  recently  been  devised 
for  the  detection  and  quantitative  estimation  of  the  ex¬ 
plosive  gases  by  Mr.  G.  F.  Ansell,of  the  Royal  Mint.  The 
instrument,  which  may  be  constructed  in  several  different 
forms,  is  based  upon  the  well-known  law  in  accordance 
with  which  gases  gradually  mix  with  one  another 
through  porous  septa,  and  even  through  some  materials 
which  do  not  appear  to  possess  any  interstices  through 
which  the  gases  might  pass. 

If  a  tube  blown  out  into  a  cup  at  one  end  (Fig.  1),  and 
bent  in  the  form  of  the  letter  U  be  filled  with  mercury,  so 
that  the  mercury  stands  in  the  cup,  and  the  cup  closed  by  a 
piece  of  porous  tile  cemented  on  by  a  resinous  varnish,  a 
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very  serviceable  indicator  is  obtained.  On  bringing  this 
instrument  into  an  atmosphere  containing  a  gas  differ¬ 
ing  from  that  contained  within  the  cup,  perceptible  dif¬ 
fusion  takes  place  through  the  unglazed  earthenware. 

Jf  the  cup  be  filled  with  air  and  the 
apparatus  introduced  into  an  atmo¬ 
sphere  of  hydrogen,  the  hydrogen 
will  pass  into  the  cup  more  rapidly 
than  the  air  will  pass  out,  according 
to  the  well-known  law  that  “  gases 
diffuse  into  one  another  in  the  inverse 
proportion  of  the  square  roots  of 
their  specific  gravities.”  The  specific 
gravity  of  hydrogen  being  i,  that 
of  air  is  14-4.  As  the  square  root 
of  14*4  is  3*8,  for  every  1  part  of 
air  which  diffuses  out  of  the  cup  3*8 
parts  of  hydrogen  v  ill  pass  in  through 
the  porous  tile.  Thus  the  pressure  on 
the  mercury  within  the  closed  limb 
will  exceed  that  on  the  liquid  in  the 
open  limb,  and  a  corresponding  ele¬ 
vation  of  the  mercury  in  the  open 
limb  will  result.  When  the  maxi¬ 
mum  effect  has  been  produced,  the 
pressure  within  the  cup  will  gra¬ 
dually  force  the  gas  through  the 
porous  diaphragm  until  the  mercury 
stands  level  in  both  limbs.  At  this 
point  the  gases  within  and  without 


the  apparatus  possess  the  same  composition,  but  any 
change  of  proportions  in  the  external  atmosphere  is 
immediately  indicated  by  the  level  of  the  mercury.  If 
the  instrument  be  removed  into  the  air  the  hydrogen 
within  will  immediately  diffuse  outward,  and  a  rise  of  the 
mercury  in  the  closed  limb  will  result. 


If  the  apparatus  containing  air  be  placed  in  an  atmo’ 
sphere  of  a  gas  of  greater  density  than  the  air  — as,  for 
instance,  carbonic  acid,  diffusion  will  take  place,  but  the 
converse  phenomena  will  be  observed.  The  specific 
gravities  of  air  and  carbonic  acid  being  in  the  propor¬ 
tions  of  1 4*4  to  22,  the  diffusion  will  take  place  in  the 
ratio  of  47  to  3-8— i.e.,  for  every  47  volumes  of  air 
which  pass  outwards,  3-8  of  carbonic  acid  will  pass  in¬ 
wards,  so  that  the  pressure  on  the  mercury  in  the  open 
limb  will  exceed  that  in  the  closed  limb,  and 
the  mercury  in  the  latter  will  rise  ;  the  alteration  of 
level  obviously  being  less  than  in  the  previous  case,  in 
which  hydrogen  was  without  the  diaphragm.  Of  course, 
the  theoretical  elevation  and  depression  of  the  mercury 
can  in  no  case  be  observed,  for  during  the  whole  time 
that  diffusion  is  going  on  effusion  takes  place  in  con¬ 
sequence  of  the  increased  or  diminished  pressure  of  the 
apparatus.  Mr.  Ansell  has  constructed  several  pieces 
of  apparatus  on  this  principle.  One  (Fig.  1)  consists 
simply  of  the  U-tube  with  a  scale  graduated  so  as  to 
indicate  the  percentage  of  mine  gas  present.  In  another 
form  of  the  apparatus  (Fig.  2)  a  is  a  piece  of  biscuit- 
ware  cemented  to  a  glass  vessel  (6),  which  at  its  lower 
end  communicates  with  a  U-tube  containing  mercury, 
on  which,  as  it  rises  in  the  open  limb,  there  floats  a 
small  weight,  to  which  is  fastened  a  cord  passing  over  a 
pulley,  and  counterbalanced  on  the  opposite  side,  the 
rise  and  fall  of  the  mercury  causing  the  pulley  to  re¬ 
volve  and  to  indicate  the  alteration  of  pressure  by  the 
movement  of  a  pointer  on  a  dial  (c).  This  is  for  use  only 
on  occasion  of  a  sudden  irruption  of  fire-damp. 


Figure  3  is  a  section  of  a  porous  battery  cell  which  is 
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used  instead  of  the  glass  vessel  ( b )  in  figure  2,  but  it 
does  not  give  better  results  than  those  attained  by  the 
tile  («). 


Fig.  2. 


Fig.  4. 


Fig.  3. 


Another  apparatus  (Fig.  4)  on  the  same  principle  has 
been  constructed  by  enclosing  a  U-tube  with  a  bulb  con¬ 
taining  mercury  in  an  inverted  porous  battery  cell.  The 
edge  of  the  cell  is  firmly  cemented  on  to  a  piece  of 
wood  ;  a  small  metal  weight  floats  on  the  surface  of  the 
mercury  in  the  tube,  and  is  attached  to  a  piece  of  string, 
which  passes  over  a  pulley,  and,  by  the  alteration  of 
the  level  of  the  mercury  in  the  tube,  moves  an  index } 
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as  in  the  previous  form  of  the  apparatus.  On  bring¬ 
ing  the  porous  cell  into  a  gas  containing  carburetted 
hydrogen,  some  of  the  gas  diffuses  into  the  cell,  causing 
a  rise  of  the  mercury  in  the  glass  tube  and  a  correspond¬ 
ing  movement  of  the  index. 

All  these  modifications  of  the  apparatus  must  be 
watched  in  order  to  obtain  any  information  from  them ; 
but  Mr.  Ansell  has  constructed  an  alarum,  which  rings 
a  bell  if  any  quantity  of  gas  slowly  accumulates 
round  the  indicator.  The  instrument  Fig.  5  consists  of 


Fig.  5. 


one  of  the  thin  india-rubber  balloons  («)  so  well  known  at 
the  present  time.  One  of  these  is  placed  on  a  piece  of 
brass,  which  can  be  raised  and  lowered  by  a  screw.  The 
upper  end  of  the  balloon  presses  against  a  lever  (5), 
which,  when  raised,  liberates  a  train  of  ciock-work  at  (0), 
and  rings  a  bell  (e).  To  increase  the  movement  of 
the  lever  a  band  of  linen  is  bound  around  the  equator 
of  the  balloon  in  order  to  prevent  lateral  expansion  and 
to  concentrate  all  increase  of  volume  in  a  polar  direction. 
If  this  apparatus  be  placed  in  the  gallery  of  a  mine,  the 
presence  of  or  an  increase  in  the  quantity  of  mine  gas 
will  cause  the  expansion  of  the  balloon,  and  consequent 
ringing  of  the  alarum.  The  balloon  remains  in  its  ex¬ 
panded  state  until  the  composition  of  the  atmosphere  is 
altered. 

Mr.  Ansell  has  devised  an  instrument  which  for  ele¬ 
gance  and  utility  far  surpasses  all  the  others,  as  it  admits 
of  the  determination  of  the  quantity  of  mine  gas  present 
in  a  mixture.  The  apparatus  consists  of  a  small  aneroid 


barometer,  the  case  of  which  is  made  perfectly  air-tight, 
but  the  interior  of  which  may  be  placed  in  communica¬ 
tion  with  the  external  air  by  opening  a  small  screw 
fastened  on  the  handle.  The  brass  back  of  the  barometer 
is  replaced  by  a  thin  plate  of  porous  earthenware, 
and  may  be  covered  with  a  brass  cap  or  back  placed  on  a 
hinge  like  that  of  a  watch.  Under  ordinary  circum¬ 
stances  the  screw  remains  open,  but  when  it  is  required 
to  test  the  gas  in  a  mine,  the  screw  is  closed  and  the 
cap  removed  from  the  porous  plate.  Immediately  diffu¬ 
sion  takes  place,  and  the  pressure  increasing,  causes  a 
corresponding  movement  of  the  hand  of  the  barometer. 
In  about  forty-five  seconds  the  maximum  effect,  is  pro¬ 
duced,  when  the  position  of  the  hand  indicates  by  means 
of  a  vernier  the  percentage  of  mine  gas  present.  If  the 
apparatus  be  left  for  a  sufficient  time,  the  internal  pres¬ 
sure  forces  the  excess  of  gas  through  the  porous  plate, 
and  the  needle  returns  to  the  zero  point.  On  subse¬ 
quently  allowing  diffusion  to  take  place  into  pure  air,  the 
index  retrogrades  to  the  same  extent  (if  the  mixture  does 
not  contain  more  than  1  o  per  cent,  of  mine  gas  or  “  fire¬ 
damp  ”)  to  which  it  had  previously  advanced.  This 
apparatus,  which  is  not  larger  than  an  old-fashioned 
watch,  will  undoubtedly  prove  of  great  service  to  the 
mine  overseer,  as  it  can  at  any  time  be  carried  into  the 
gallery  of  a  mine.  The  percentage  of  gas  is  determined 
in  less  than  a  minute. 

As  is  to  be  expected,  the  motion  of  the  train  of  trucks 
running  into,  or  out  from  the  pit,  causes  a  variation  of 
the  pressure,  therefore  it  is  necessary  to  avoid  such  in¬ 
tervals  in  making  observations  by  the  instrument  last 
described.  It  is  well  to  mention  that  temperature  need 
not  be  taken  into  account,  for  it  is  found  that  the  tem¬ 
perature  of  the  same  part  of  a  mine  does  not  vary  from 
year’s  end  to  year’s  end.  The  instruments  denoted  by 
figures  2,  4,  and  5  are  connected  witn  telegraph  arrange¬ 
ments,  and  these  as  well  as  the  aneroid  barometer  have 
given  full  satisfaction  to  practical  miners  in  several  mines 
where  they  have  been  tried. 


PROCEEDINGS  OP  SOCIETIES. 

CHEMICAL  SOCIETY. 

Thursday ,  December  7. 

Dr.  Warren  de  la  Rue,  F.R.S.,  Vice-President ,  in 

the  Chair. 

The  minutes  of  the  previous  meeting  were  read  and  con¬ 
firmed,  and  the  several  donations  to  the  Society’s  library 
were  enumerated  and  acknowledged.  These  included  the 
Annual  Report  for  1864  of  the  Danish  Academy  of 
Sciences,  the  Transactions  of  the  Royal  Society  of  Edin¬ 
burgh,  the  Proceedings  of  the  British  Pharmaceutical 
Conference  (Birmingham,  1865),  and  copies  of  Dr.  A.  W. 
Hofmann’s  “  Introduction  to  Modern  Chemistry,”  besides 
several  other  works  and  periodicals  of  scientific  interest. 
The  candidates  proposed  for  admission  into  the  Society 
were,  for  the  first  time, — Mr.  Thomas  B.  Redwood,  19, 
Montague  Street,  Russell  Square ;  Mr.  John  Conroy, 
Christ  Church,  Oxford  ;  Mr.  Robert  Henry  Smith,  Rodney 
Street,  Pentonville ;  and  Mr.  James  Speir,  of  Messrs*. 
Barclay  and  Speir,  chemical  manufacturers,  Newcastle- 
upon-Tyne.  For  the  second  time  were  read  the  names  of 
John  Percy,  M.D.,  F.R.S.,  lecturer  on  metallurgy  in  the 
Royal  School  of  Mines  ;  Mr.  Ernest  T.  Chapman,  George 
Street,  Portman  Square ;  Mr.  Charles  N.  Ellis,  Bow 
Common  ;  and  Mr.  Thomas  Ward,  Bolton.  The  names 
of  the  following  gentlemen  were  read  for  the  third  time, 
and  they  were  duly  elected  by  ballot, — viz.,  John  Hunter, 
M.A.,  Queen’s  College,  Belfast ;  Mr.  Theodore  Maxwell; 
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Mr.  W.  J.  Barnes,  Buckhurst  Hill,  Essex ;  Mr.  W.  E. 
Bickerdike,  Dalton  Square,  Lancaster  ;  Mr.  Richard  Fitz 
Hugh, Nottingham;  Mr.  Alfred  Gardiner  Brown, M.R.C.S., 
Trinity  Square,  Southwark  ;  and  Dr.  William  B.  Ritchie, 
Belfast. 

A  communication  entitled  “  Notes  on  Fyrophosphodiamic 
Acid  ”  was  presented  by  Dr.  J.  H.  Gladstone,  F.R.S. 
The  author  stated  that  it  had  been  his  original  intention 
to  address  the  Society  upon  the  subject  of  a  newer  product 
with  the  investigation  of  which  he  had  been  lately  en¬ 
gaged.  but  inasmuch  as  the  analyses  of  pyrophosphotria- 
mic  acid  and  certain  of  its  compounds  were  not  yet  com¬ 
pleted,  the  speaker  preferred  for  the  present  to  limit 
himself  to  an  account  of  some  new  modes  of  preparation, 
and  a  further  description  of  the  properties  of  pyrophos- 
phodiamic  acid.  This  substance,  originally  called  deuta- 
zophosphoric  acid  by  Dr.  Gladstone,  was  more  accu¬ 
rately  described  in  a  paper  by  the  late  Mr.  Holmes 
and  himself,  which  was  read  before  the  Society  about 
eighteen  months  ago.  Its  formula  is,  —  P2N2H6G5, 
in  which  two  atoms  of  the  hydrogen  are  replaceable  by 
metals.  Three  methods  of  preparing  it  have  been  pre¬ 
viously  described— i st,  by  decomposing  chlorophosphide 
of  nitrogen  by  an  alkali ;  2nd,  by  saturating  phosphoric 
anhydride  with  dry  ammoniacal  gas  ;  and  3rd,  by  saturat¬ 
ing  oxychloride  of  phosphorus  with  the  same  at  a  low 
temperature,  and  dissolving  in  water.  The  two  stages  of 
the  reaction  were  explained  thus 

PCI3O  +  2NH3  =  PNH2C120  +  NH.C1. 
2(PNH2C120)  +  3H20  =  P2N2H605  +  4HCI. 

The  two  last  methods  may  be  modified  by  using  the  very 
strongest  solution  of  ammonia  instead  of  the  gas.  There 
are  also  other  methods  of  producing  this  acid — 4th,  by 
throwing  pieces  of  pentachloride  of  phosphorus  into  the 
liq.  ammon.  fort.%  when  some  pyrophosphotriamate  of 
ammonium  is  at  the  same  time  formed ;  but  the  main  result 
accords  with  the  following  equation  :  — 

2PC15  +  i2NH3  +  5H20  =  P2N2H606+  ioNH4C1. 

5th,  by  exposing  oxychloride  of  phosphorus  to  ammonia 
gas  at  ioo°  C.,  when  four  equivalents  of  the  latter  are 
absorbed  (instead  of  two,  as  described  under  the  third 
method),  and  submitting  the  product  to  the  subsequent 
action  of  water— 

PCI3O  +  4NH3  =  PN2H4C10  +  2NH4C1. 
2(PN2H4C1Q)  +  3H20  =P2N2H606  +  zNH4C1. 

6th,  by  performing  a  similar  experiment  at  a  much  higher 
temperature,  the  same  amount  of  ammonia  yields  different 
products,  among  them  one  which  is  insoluble  in  water,  but 
when  heated  with  sulphuric  acid  dissolves  with  the  forma¬ 
tion  of  pyrophosphodiamic  acid  ;  7th,  the  same  compound 
is  formed  when  pyrophosphotriamic  acid  is  heated  in  a 
similar  manner  with  sulphuric  acid — 

P2N3H704  +  H2S04  +  H,0  =  P2N2H605  +  NH4,HS04. 

Or,  8th,  when  the  same  acid  is  heated  alone  until  it  begins 
to  suffer  decomposition  ;  9th,  Gerhardt’s  phosphamide, 
when  heated  with  sulphuric  acid,  also  yields  pyrophos¬ 
phodiamic  acid,  thus — 

2(PN2H30)  +  H2S04  +  3H20  =  P2N2H605  +  (NH4)2S04. 

The  fourth  method  of  preparation  was  exhibited  by  Dr. 
Gladstone,  and  the  characteristic  reaction  by  which  the 
pyrophosphodiamic  acid  could  be  identified  was  shown 
experimentally.  [The  pentachloride  of  phosphorus  acted 
rather  violently  upon  the  aqueous  ammonia  ;  the  solution 
was  filtered,  and  then  strongly  acidified  with  sulphuric 
acid  (one  of  oil  of  vitriol  to  two  parts  of  water)  ;  a  few 
drops  of  ferric  chloride  were  added,  and  the  solution 
heated,  when  a  white  flocculent  precipitate  appeared,  j 
This  ferric  compound  could  be  easily  distinguished  from 
the  ordinary  phosphate  of  iron,  which  it  much  resembled 
in  physical  aspect,  by  its  solubility  in  ammonia  and  pro¬ 
duction  in  strongly  acid  solutions.  The  pyrophospho- 
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diamates  of  silver,  barium,  calcium,  zinc,  copper,  nickel, 
etc.,  have  been  examined  by  the  author  ;  they  are  for  the 
most  part  flocculent  precipitates  readily  soluble  in  acids, 
ammonia,  and  even  in  the  aqueous  solutions  of  ammoniacal 
salts.  The  mercuric  chloride  gave  no  precipitate,  neither 
did  solutions  of  aluminium,  chromium,  and  magnesium. 
The  pyrophosphotriamic  acid,  of  which  the  formula  is 
given  above,  P2N3H704,  was  stated  to  be  insoluble  in 
water,  but  readily  soluble  in  warm  acids. 

The  Chairman,  after  moving  a  vote  of  thanks,  in¬ 
quired  of  Dr.  Gladstone  the  grounds  upon  which  he 
used  the  prefix  “  pyro  ”  in  connexion  with  the  diamic  and 
triamic  acids,  since  these  bodies  were  not  produced  by  fire  ? 

Dr.  Gladstone  replied  that  the  bodies  in  question  were 
framed  upon  the  type  of  pyrophosphoric  acid. 

Dr.  Frankland  would  rather  have  confined  the  use  of 
the  term  “  pyro  ”  to  tetra-basic  acids. 

Dr.  Odling  entertained  a  different  opinion,  and  pre¬ 
ferred  to  have  regard  to  type  rather  than  to  basicity,  thus  : 

Pyrophosphoric  acid  j  or^O^HO),. 

Pyrophosphodiamic  acid  (P203)(H0)2(NH2)2. 

The  mono-acids  would  be  respectively — 

(PO)(HO)3.  and  (PO)(HO)2(NH2). 

Or,  starting  from  the  oxychloride  of  phosphorus,  we 
should  look  for  the  following  amides 


POCl3 
POCl2(NH0) 
POC1  (NH,)2 
PO(NH2)3.‘ 


Dr.  Gladstone  said  he  could  not  give  a  reason  for  the 
change  from  one  type  into  another ;  he  had  never  been 
able  to  prepare  the  body  last  named  in  the  series,  the 
triamide. 

Dr.  Hugo  Muller  said  he  could  avail  himself  of  the 
opportunity  of  making  a  few  remarks  on  the  subject  of 
“  Phenylo- Phosphoric  Acid.”  Some  years  back,  when 
engaged  with  some  experiments  on  phenyl-compounds,  he 
examined  the  deportment  of  phenylic  alcohol  with  phos¬ 
phoric  anhydride  and  chloride  of  zinc,  with  the  view  of 
obtaining  by  means  of  these  agents  the  hydrocarbon 
phenylene.  He  found,  however,  that  phenylic  alcohol 
was  not  acted  upon  as  expected  ;  and  whilst  chloride  of 
zinc  showed  no  action  whatever,  the  influence  of  the  phos¬ 
phoric  anhydride  was  confined  to  the  formation  of  phenylo- 
phosphoric  acid.  On  mixing  crystallised  phenylic  alcohol 
with  phosphoric  acid,  a  pasty  mass  is  formed  with  eleva¬ 
tion  of  temperature,  which,  after  the  application  of  a 
further  heat,  becomes  gradually  homogeneous.  On  raising 
the  temperature,  some  of  the  phenylic  alcohol  distils  over 
unaltered,  and  the  residue,  on  being  dissolved  in  water 
and  treated  with  carbonate  of  barium,  yields  phosphate  of 
barium  and  a  solution  of  phenylophosphate  of  barium. 
The  metal  having  been  separated  by  sulphuric  acid,  the 
aqueous  solution,  on  being  carefully  evaporated,  yields  the 
phenylophosphoric  acid  in  the  form  of  a  heavy  oily  liquid, 
which  separates  from  the  concentrated  solution.  The 
phenylophosphoric  acid  forms  well-crystallised  salts, 
which  show  a  considerable  degree  of  stability.  The 
potassium  and  ammonium  compounds  are  very  soluble  in 
water,  and  exist  in  the  form  of  fibrous  crystals.  The 
magnesium  salt  is  readily  soluble  and  indistinctly  crystal¬ 
line.  The  barium  salt  is  less  soluble  than  the  former,  and 
separates  from  its  concentrated  solutions  in  the  shape  of 
beautiful  long  silky  crystals  resembling  caffein.  On  mixing 
a  solution  of  phenylophosphate  of  barium  with  acetate  of 
lead,  a  white  precipitate  is  obtained,  which,  after  a  short 
time,  becomes  converted  into  a  mass  of  silky  crystals,  or 
in  more  dilute  solutions  the  lead  salt  separates  gradually, 
or  upon  evaporation  takes  the  form  of  beautiful  crystallisa¬ 
tions,  which  are  very  similar  to  the  barium  compound. 
Nitrate  of  silver  gives  with  the  free  acid,  as  well  as 
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with  the  solution  of  the  barium  salt,  a  flocculent  white 
precipitate,  which  soon  becomes  changed  in  colour  to 
yellow  and  brown.  Solutions  of  copper,  nickel,  cobalt, 
and  zinc  do  not  give  precipitates  in  the  cold,  but  when 
heated  produce  flocculent  precipitates,  which  re- dissolve 
on  cooling.  All  the  salts  of  phenylo-phosphoric  acid 
exhibit  the  highest  degree  of  solubility  at  a  temperature 
between  40®  and  60°  C.,  and  show  in  this  respect  a  great 
resemblance  to  the  salts  of  the  corresponding  ethylo- 
phosphoric  acid.  [Specimens  of  the  lead  and  barium  salts 
were  exhibited  by  Dr.  Muller.]  The  author  further  stated 
that  the  barium  salt  appeared  to  be  the  only  one  which 
was  anhydrous,  and  its  organic  analysis  by  combustion 
presented  some  difficulties  ;  on  this  account  the  constitu¬ 
tion  of  the  acid  had  not  yet  been  accurately  determined. 
The  body  was  altogether  different  from  the  phenylic  phos¬ 
phate  of  Professor  Williamson. 

Professor  A.  H.  Church  made  a  statement  respecting 
the  properties  of  ethylo -phosphoric  acid,  and  referred  par¬ 
ticularly  to  the  fact  of  its  salts  being  less  soluble  in  boiling 
water  than  at  a  lower  temperature. 

A  vote  of  thanks  to  Dr.  Muller  was  proposed,  and  the 
Chairman,  previous  to  the  adjournment  of  the  meeting,  took 
occasion  to  announce  that  the  committee  appointed  by  the 
British  Association  for  the  special  consideration  of  weights 
and  measures  had  invited  the  co-operation  of  the  Chemical 
Society  in  suggesting  a  suitable  metal  or  material  from 
which  to  manufacture  the  standards  of  the  new  metrical 
system,  the  use  of  which  had  already  been  legalised  in 
England.  The  committee  would  probably  attend  the  next 
meeting  of  the  Society,  on  the  21st  December,  and  the 
Bellows  were  therefore  requested  to  give  the  subject  their 
best  attention  in  the  interim. 
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Although  it  is  impossible  in  a  lecture  like  this  to  attempt 
to  give  a  correct  idea  of  all  the  phenomena  connected 
with  respiration,  and  all  the  data  which  bear  upon  that 
important  function  of  life,  I  may  be  permitted  to  give  a 
few  data,  which  will  enable  you,  I  hope,  to  have  a  general 
idea  of  the  present  theory  of  respiration.  Man  inspires 
about  thirty  times  a  minute,  and  at  each  inspiration  there 
rushes  into  his  lungs  about  a  pint  and  a-half  of  air, 
which  penetrates  into  the  myriads  of  cells  composing  the 
lungs,  and  comes  in  contact  there  with  the  blood,  as 
above  stated,  which  it  converts  from  venous  into  arterial. 
At  the  same  time  a  certain  quantity  of  air,  or  oxygen,  is 
dissolved,  which  not  only  affects  the  above  conversion, 
but  displaces  from  the  venous  blood  a  certain  quantity  of 
carbonic  acid  which  it  contains.  Thus  it  is  found  by  expe¬ 
rience  that  one  hundred  parts  of  air  that  man  inspires, 
contains,  in  round  numbers,  twenty-one  parts  of  oxygen  ; 
whilst  the  gases  he  expires  are  represented  by  sixteen 
parts  of  oxygen,  four  parts  of  carbonic  acid,  and  one 
part  of  0x3  gen  which  has  been  transformed  into  water, 
thus  making  up  again  the  twenty-one  parts  of  gaseous 
matter  in  the  100  which  he  inspired.  But  the  production 
of  this  carbonic  acid  is  chiefly  caused  by  the  action  of  the 
oxygen  dissolved  in  the  arterial  blood  during  its  passage 
and.  contact  with  the  animal  tissues  and  the  glycogen 
existing  in  the  capillary  vessels ;  for  it  is  there  that  we 
observe  the  change  of  blood  from  arterial  to  venous,  the 
conversion  from  venous  into  arterial  being,  as  above  stated, 
in  the  lungs. 


Several  theories  have  been  promulgated  by  chemist8 
and  physiologists  as  to  how  the  oxygen  acts  to  convert 
venous  into  arterial  blood.  Liebig  assumed  that  the 
blood  dissolved  oxygen  as  water  dissolves  that  gas  and 
others ;  and  he  explains  the  greater  solubility  of  oxygen 
in  the  blood  than  in  water,  by  asserting,  and  that  on  ex¬ 
periment,  that  phosphate  of  soda,  which  exists  in  blood, 
facilitates  the  solution  of  oxygen  in  that  fluid.  Dumas 
states  that  it  is  the  iron  which  exists  as  one  of  the  ele¬ 
ments  of  the  colouring  matter  of  blood,  called,  as  above 
stated,  hematosine,  which  fixes  the  oxygen  in  the  arterial 
blood,  and  yields  it  again  to  various  organic  matters, 
either  those  originating  from  glycogen  or  those  resulting 
from  the  wear  and  tear  of  life,  and  which  may  be  con¬ 
sidered  as  refuse  matters  which  require  to  be  removed 
from  the  system.  The  iron  thus  becomes  deprived  of  its 
oxygen,  and  is  ready  to  reabsorb  a  fresh  quantity  when  it 
comes  again  in  contact  with  the  oxygen  of  the  atmosphere 
in  the  lungs. 

These  theories  do  not  appear,  so  far  as  I  am  aware,  to 
have  received  the  general  sanction  of  physiologists  ;  and  I 
therefore  deem  it  to  be  my  duty  to  call  your  attention  to 
some  interesting  optical  researches,  due  to  that  eminent 
savant ,  Professor  Stokes,  of  Cambridge.  That  gentleman 
has  observed  that  when  a  small  quantity  of  blood  is  mixed 
with  water,  and  the  whole  poured  into  a  small  tube,  and 
this,  in  its  turn,  placed  in  such  a  position  as  to  allow  a  ray 
of  light  to  pass  through  the  blood  solution,  and  that  then 
the  ray  of  light  is  made  to  pass  through  a  prism,  he  finds 
that  the  spectrum  so  produced  has  undergone  certain 
modifications,  which  consists  in  the  fact  that  certain  tints 
or  colours  of  the  spectrum  have  disappeared  ;  and  he, 
moreover,  observes  that  these  “bands  of  absorption,”  as 
he  calls  them,  are  characteristic,  for  they  differ  according 
as  the  blood  placed  with  the  water  in  the  tube  is  arterial 
or  venous,  and  so  delicate  is  this  mode  of  investigation 
that  he  can  discern  the  slightest  modifications  which 
blood  undergoes.  In  fact,  I  may  state  en  passant  that  he 
has  applied  this  mode  of  investigation  to  distinguish 
vegetable  and  animal  matters,  which,  though  having  a 
great  similitude,  become  distinguishable  by  the  simple 
mode  of  applying  optics  to  their  investigation. 

Coming  back  to  blood,  I  may  state  that  the  researches 
of  Professor  Stokes  on  the  action  of  oxidising  agents  on 
blood,  have  thrown  much  light  on  the  phenomena  con¬ 
nected  with  the  conversion  of  venous  into  arterial  blood. 
He  has  remarked  that  if  arterial  blood  is  shaken  with  an 
alkaline  solution  of  sulphate  of  protoxide  of  iron,  or  proto¬ 
chloride  of  tin,  it  assumes  the  dark  colour  of  venous  blood, 
and  that  if  he  then  agitates  the  same  dark  purple  blood 
with  air,  it  absorbs  the  oxygen,  becomes  oxidised,  and, 
therefore,  is  converted  into  red  arterial  blood. 

The  facts,  joined  to  many  more  which  can  be  found  in 
the  Proceedings  of  the  Royal  Society  for  1864,  have  led 
Professor  Stokes  to  the  conclusion  that  the  colouring 
matter  of  blood  is  the  real  carrier  of  oxygen ;  that  it 
absorbs  oxygen  and  becomes  scarlet ;  and  that  it  yields  its 
oxygen  to  organic  substances  during  its  circulation  through 
the  system,  and  becomes  purple  or  venous  blood.  He 
has  given  to  the  colouring  matter  of  blood  the  name  of 
cruorine ,  and  calls  it  purple  or  scarlet  cruorine  either  as  it 
exists  in  the  veins  or  arteries. 

I  think  it  is  useless  to  repeat  here  many  facts  connected 
with  this  subject,  and  which  I  brought  to  your  notice  in 
my  last  year’s  lectures. 

Urine. — Having  also  dwelt  in  my  last  course  at  some 
length  on  the  principal  elements  contained  in  this  im¬ 
portant  secretion,  I  deem  it  my  duty  merely  to  call  your 
attention  to  one  or  two  facts  of  some  immediate  importance 
which  have  been  published  since  then.  One  of  these  is 
due  to  Dr.  Marcet,  who  has  found  in  that  secretion  a  sub¬ 
stance  which,  until  his  investigations,  had  been  unnoticed 
by  chemists.  I  mean  an  amorphous  or  non-crystallisable 
acid,  which  he  calls  colloidic  acid,  from  the  circumstance 
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that  it  cannot  pass  or  diffuse  itself  through  animal  mem¬ 
branes.  I  may  here  mention  that  substances  in  general, 
according  to  the  theory  of  Mr.  Thomas  Graham,  the 
Master  of  the  Mint,  may  be  divided,  into  two  classes, 
namely — those  which  crystallise,  and  which  he  calls  crys¬ 
talloids,  and  those  which  do  not  diffuse,  and  which  he  calls 
colloide,  from  the  French  word  tolle ,  or  glue.  M.  E.  Morin 
has  also  published  some  elaborate  researches  on  the  rela¬ 
tive  proportions  of  oxygen  and  carbonic  acid  in  urine,  and 
the  following  table  will  show  you  the  influence  which  ex* 
ercise  has  upon  the  combustion  of  organic  matter  through 
the  oxygen  conveyed  in  the  blood  by  the  cruorine  of  Pro¬ 
fessor  Stokes,  converting  the  organic  matter  into  carbonic 
acid,  for  this  gas  is  found,  as  you  will  see,  more  abun¬ 
dantly  in  the  urine  of  man  when  in  a  state  of  activity  than 
when  in  a  state  of  repose  : — 


Gases  in  the  Secretion  of  the  Kidneys. 


Quantities  of  Gases  in 
100  parts  of  Urine. 

Composition  of  the 
Gases. 

Activity. 

Repose. 

From  1*62 
to 

3*61 

(  Carbonic  acid 
|  Oxygen  . 

( Nitrogen  . 

•  73*56 

.  1*65 

.  24*79 

62*93 

i#89 

35*i8 

100*00 

100*00 

I  wish  now  to  invite  your  consideration  for  a  few 
minutes  to  some  interesting  facts  which  have  lately  been 
published  by  Dr.  H.  Bence  Jones,  on  the  extraordinarily 
rapid  absorption  of  certain  substances  into  the  animal 
system.  He  has  observed  that  substances,  such  as  lithium 
and  rubidium,  will  be  found  to  have  passed  into  the  whole 
of  the  human  system  three  or  four  hours  after  they  have 
been  administered,  either  as  medicines  or  as  a  matter  of 
experiment.  In  fact,  he  has  found  that  the  absorption  is 
so  complete  that  he  has  been  able  to  detect  their  presence 
in  the  non-vascular  textures  of  the  body ;  and  what 
enhances  the  interest  of  his  researches  is,  that  he  employed, 
as  a  means  of  analysis,  for  the  detection  of  these  substances, 
the  property  which  they  have  of  communicating  colour  to 
flame,  and  therefore  applied  to  their  detection  the  spec¬ 
troscope  of  Bunsen  and  Kirchhoff. 

Whilst  on  the  subject  of  the  rapidity  of  the  absorption 
of  matter  by  the  body,  I  may  state  that  a  French  physio¬ 
logist  has  observed  that  certain  saline  matters,  such  as 
iodide  of  potassium,  nitrate  of  potash,  or  acetate  of  morphia, 
will  pass  in  a  few  seconds  through  the  whole  of  the  system. 
Thus  he  was  able  to  detect  the  presence  of  iodide  of 
potassium  in  the  urine  three  minutes  after  it  had  been 
taken  by  the  mouth.  But  certainly  one  of  the  most  curious 
instances  published  of  late  respecting  the  absorption  of 
organic  matters  in  the  system  is  that  related  by  Dr. 
Letheby,  and  which  tends  to  prove  the  correctness  of 
statements  which  have  been  published  in  former  times, 
that  certain  chemists  or  persons  had  a  secret  of  producing 
poisons,  the  action  of  which  only  became  manifest  a  long 
period  after  they  had  been  administered.  Thus,  Dr. 
Letheby  states,  in  a  paper  which  you  will  find  in  the 
Proceedings  of  the  Royal  Society,  and  which  contains 
some  of  the  facts  which  he  gave  in  evidence  at  a  coroner’s 
inquest  in  London,  that  the  death  of  a  person  ensued  twelve 
months  after  he  had  taken  the  substance  which  caused 
death.  A  man  engaged  in  a  large  chemical  works  in 
London  had  inspired,  during  his  labours,  a  comparatively 
small  quantity  of  a  substance  called  nitro-benzine  (now 
sold  under  the  name  of  oil  of  bitter  almonds,  and  used  in 
large  quantities  for  perfumery,  and  also  for  giving  taste  to 
various  culinary  preparations),  and  that  this  substance  had 
gradually  become  converted  into  aniline  (a  substance  now 
extensively  used  to  produce  colours,  and  also  procurable 
from  coal  tar),  and  had  been  the  cause  of  the  death  of 
the  man. 

I  would  invite  all  lovers  of  animal  physiology  to  read 
with  attention  the  researches  of  M.  Claude  Bernard  on 
the  physiological  action  of  curarine,  or  the  active  principle 


of  the  curare,  or  the  poisonous  mixture  used  by  the  Indians 
at  Madagascar,  and  on  the  banks  of  the  river  Oronoco. 
These  researches  will  be  found  in  several  articles  published 
by  him  in  the  Revue  des  Deux  Mondes,  1864;  and,  to  excite 
your  interest  in  reading  the  articles,  I  may  state  on  his 
authority  that  the  death  which  ensues  by  the  injection  into 
the  blood  ot  a  trace  of  this  poison  may  be  considered  as 
the  most  curious  and  distressing  that  can  be  conceived, 
and  he  further  states  that  the  physiological  phenomena 
which  are  witnessed  during  the  process  of  death  may  lead 
to  the  most  beneficial  application  of  the  substance  as  a 
therapeutic  agent. 

Although  time  is  pressing,  I  cannot  part  from  you  this 
evening  without  calling  your  attention  to  the  fact  that 
every  day  we  are  realising  the  cherished  ideas  of  the 
alchemist,  and  of  the  medical  men  of  the  fifteenth  and 
sixteenth  centuries,  who  laboured,  the  one  to  extract  from 
substances  what  they  called  the  quintessence  of  them,  and 
the  other  to  apply  what  they  supposed  then  to  be  such 
quintessences.  From  the  imperfect  state  of  science, 
chemistry  included,  at  that  time,  they  wTere  unable  to  carry 
out  what  they  conceived  to  be  essential  to  arrive  at  a  better 
and  more  enlightened  treatment  of  disease.  They  per¬ 
fectly  felt  that  the  extracts  or  infusions  of  the  plants  they 
had  at  their  command  had  not  a  defined  action  in  their 
treatment.  All  men  of  science  know  with  what  enthu¬ 
siastic  perseverance  Paracelsus  advocated  the  employment 
of  quintessences  ;  and,  although  in  his  enthusiastic  mind 
he  went  so  far  as  to  pretend  that  he  carried  in  the  head  of 
his  cane  the  elixir  of  life,  there  is  no  doubt  that  he  and 
his  disciples  left  a  germ,  which  has  gradually  grown  to 
be  a  plant,  and  that  the  chemistry  of  the  present  day  is 
gradually  succeeding  in  extracting  from  plants  their  active 
principles.  Although  medical  men  were  convinced  of  the 
utility  of  employing  the  active  principles  existing  in  plants, 
as  quinine,  cinchonine  (from  cinchona  bark),  morphine 
(from  opium),  &c.,  still  we  had  not  a  correct  idea  of  the 
various  actions  which  these  diverse  alkaloids  exerted  on 
the  system.  We  are,  therefore,  much  indebted  to  M. 
Claude  Bernard  for  his  admirable  researches  on  the 
therapeutic  action  of  the  alkaloids  of  opium ;  and  owing 
to  his  extensive  physiological  knowledge,  as  well  as  his 
perfect  mode  of  carrying  out  his  experiments,  he  has  proved 
that  we  can  class  the  action  of  the  alkaloids  of  opium 
under  three  heads,  as  shown  by  the  following  table  : — 
The  Alkaloids  of  Opium. 


Soporific. 

Narceia. 

Morphia. 

Codeia. 

Not  Soporific. 

Narcotine. 

Thebaia. 

Papaverine. 

These  researches  thoroughly  prove  the  correctness  of 
Paracelsus’s  views,  showing  that  in  the  employment  of 
opium  due  consideration  should  be  given  to  the  fact  that 
in  the  opium  there  are  various  agents  acting  in  a  defined 
manner  upon  the  organs  of  the  patient. 

I  cannot  conclude  this  lecture  without  drawing  your 
attention  to  several  interesting  papers  which  have  been 
published  by  Dr.  Polli,  of  Milan  ;  Davanne,  Royer,  and 
Le  Maire,  of  Paris,  tending  to  prove  that  the  source  of 
many  diseases,  especially  those  of  a  contagious  nature, 
may  be  due  to  the  sporules  or  germs  of  certain  animal 
or  vegetable  ferments  which  penetrate  with  the  air  into 
the  system,  coming  in  contact,  as  it  does,  with  the  blood 
in  the  lungs  of  man.  The  difference  between  the  views  of 
these  gentlemen  and  those  who  preceded  them  is  that 
formerly  these  statements  were  merely  theoretical,  whereas 
these  gentlemen,  by  the  aid  of  the  powerful  microscopic 
instruments  now  brought  into  use,  have  been  able  to  trace 
the  presence  of  vegetables  or  animals  in  blood  either  of 
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animals  or  man  affected  with  certain  classes  of  disease.  I 
xnay  cite  as  an  example  the  discovery  in  the  blood  of  the 
carbuncle,  of  the  presence  of  vibrios  and  bacteria.  (Royer 
and  Davanne.)  These  facts  explain  why  these  gentlemen 
have  applied  with  such  success  the  most  powerful  anti¬ 
septic  agent  yet  known  in  the  treatment  of  that  disease — 
namely,  carbolic  acid,  and  there  is  no  doubt  in  my  mind 
that  the  spread  of  either  scarlet  fever,  typhoid  fever, 
cholera,  or  any  diseases  arising  from  the  decay  of  blood  or 
its  decomposition,  is  brought  about  by  the  introduction  into 
the  blood  of  certain  ferments  which  completely  alter  the 
nature  of  that  fluid,  as  in  the  case  of  the  carbuncle  and 
similar  diseases.  If  these  views  are  correct — and  I  think 
I  am  justified  in  saying  that  they  have  the  support  at  the 
present  day  of  some  of  the  most  eminent  men  on  the  Con¬ 
tinent — the  employment  of  carbolic  acid,  either  to  prevent 
the  spread  of,  if  not  to  cure,  these  diseases,  deserves  the 
attention  of  the  medical  world. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 

SOCIETY. 

Ordinary  Meeting ,  November  14 th,  1865. 

R.  Angus  Smith,  Ph.D.,  F.R.&..  #<?.,  President ,  in  the 

Chair. 

Mr.  Charles  Bailey  and  Mr.  Thomas  Barker,  M.A., 
Professor  of  Mathematics,  Owen’s  College,  were  elected 
Ordinary  Members  of  the  Society. 

The  following  extract  of  a  letter  from  Thomas  Ains¬ 
worth,  Esq.,  of  Cleator,  near  Whitehaven,  Corresponding 
Member  of  the  Society,  accompanying  a  copy  of  his 
meteorological  observations  for  October,  was  read  by  Mr. 
Baxendell : — 

“  The  great  peculiarity  of  the  season  has  been  the  very 
heavy  dews  we  have  had — great  luxuriance  of  pasture 
nourished  by  dews  and  not  by  rain.  I  have  drawn  Pro¬ 
fessor  Simmond’s  attention  to  this,  as  being  a  predisposing 
cause  of  the  present  cattle  disease.  Not  that  it  really  en¬ 
genders  the  malady,  but  predisposes  the  animal  to  take 
this  peculiar  type  of  disease — my  own  experience  from  the 
readings  of  my  instruments  some  twelve  or  fourteen  years 
ago  having  shown  that  disease  of  the  same  type  attacked 
my  cattle  and  destroyed  them,  and  each  time  when  the 
high  temperature  of  the  day  and  the  low  temperature  of 
night  gave  us  such  heavy  dews  as  to  render  the  herbage 
quite  indigestible.” 

Mr.  Baxendell  considered  it  very  probable  that  cattle 
would  be  injuriously  affected  by  feeding  on  herbage  which 
had  not  been  well  washed  by  occasional  showers  of  rain. 
Dew  had  little  or  no  washing  effect,  and  it  could  not  re¬ 
move  the  impurities  which  were  deposited  upon  the  leaves 
of  plants  during  long  periods  of  dry  weather.  The  cattle 
plague  is  said  to  have  had  its  origin  in  Central  Asia,  and 
in  this  region  there  is  very  little  rain,  and  the  daily  range 
of  temperature  is  very  great.  The  herbage  is  therefore 
seldom  well  washed,  and  moreover  the  cattle  that  feed 
upon  it  are  exposed  to  frequent  and  violent  changes  of 
temperature.  We  have  no  report  of  any  cattle  plague 
breaking  out  among  the  herds  on  the  pampas  of  South 
America,  where  rain  falls  more  abundantly  and  the  changes 
of  temperature  are  much  less  violent. 

The  President  said  that  the  idea  of  deriving  the  cattle 
plague  or  any  similar  epidemic  from  the  organic  matter 
brought  down  by  dew  was  at  least  in  harmony  with  much 
that  we  had  learnt.  The  dews  and  fogs  of  evening  over 
certain  lands  were  known  to  produce  colds,  agues,  or 
fevers  which  could  be  avoided  by  rising  to  a  certain' height 
from  the  ground.  There  seems  little  doubt  that  the  mois¬ 
ture  in  such  cases  is  not  the  cause  of  disease,  but  only  the 
means  of  conveyance.  These  diseases  were  produced  by 
breathing  the  impure  air.  We  know  less  of  the  effect 
when  the  matter  is  condensed  and  conveyed  into  the 
stomach,  but  the  effect  of  impure  water  made  this  use  of 


it  also  suspicious.  He  was  not  aware  that  it  could  be 
shown  that  in  aggravated  cases  another  class  of  disease 
might  not  be  produced.  In  Manchester  we  can  see  the 
accumulation  of  matter  taking  place  in  the  fog  to  such  an 
extent  that  it  lies  like  a  cap  over  the  whole  town,  and  so 
increases  that  every  sense  is  affected,  whilst  the  lungs  and 
eyes  suffer  severely.  The  matter  in  solution  in  this  case 
is  not  putrefactive,  although  injurious,  or  it  would  pro¬ 
bably  sweep  us  off  instantly.  Probably  no  accumulation 
of  putrefactive  matter  equal  in  amount  ever  occurred  in 
the  natural  atmosphere.  It  illustrates,  however,  the  mode 
by  which  the  emanations  of  the  soil  are  collected  in  the 
atmosphere  and  presented  in  a  concentrated  form  for 
us  to  breathe.  He  had  for  many  weeks  collected  dew  on 
a  grass  lawn  in  a  garden,  ahd  from  it  had  obtained  organic 
matters  unquestionably  collected  from  surrounding  objects, 
as  it  was  known  on  one  occasion  to  smell  of  flowers.  If 
this  entered  into  putrefaction  it  would  of  course  be  un¬ 
wholesome,  but  what  kind  of  disturbance  of  health  it 
would  cause  it  must  be  for  others  to  find.  The  evening 
air  of  a  rainy  country  like  this  is  less  dangerous  than  that 
of  some  other  climates  where  there  is  more  both,  evaporated 
and  condensed,  and  neither  wind  nor  rain  to  remove  it. 
Notwithstanding  this,  he  believed  that  more  than  the  dew 
was  required,  especially  in  northern  climes. 

The  President  also  said,  that  when  sitting  in  a  railway 
carriage  with  his  friend,  Mr,  James  Young,  of  Bathgate,  that 
gentleman  observed  that  the  particles  of  dust  which  floated 
in  the  air  seemed  to  shine  with  a  metallic  lustre.  Dr.  S.  im¬ 
mediately  collected  some,  and  found  that  the  larger  class  were 
in  reality  rolled  plates  of  iron  which  seemed  to  have  been 
heavily  pressed  and  torn  up  from  the  surface.  Another 
and  smaller  class  were  less  brilliant,  and  when  looked  at 
with  a  considerable  power  showed  many  inequalities  of 
surface  which  would  be  interesting  to  study.  Probably 
these  were  the  particles  which  were  not  torn  up,  but 
rubbed  off.  The  dust  enters  the  mouth  and  lungs,  and 
has  to  be  taken  as  one  of  the  evils  of  railway  travelling, 
although  we  do  not  know  that  these  small  particles  are 
worse  than  those  of  sand.  At  any  rate,  it  is  clear  that 
some  kinds  of  iron  will  wear  down  more  readily  than 
others,  and  we  ought  to  have  that  which  will  wear  down 
least.  By  observing  what  takes  place  in  the  carriages  on 
a  dusty  day,  every  man  may  to  some  extent  compare  the 
iron  of  different  railways.  Those  which  give  off  the  largest 
pieces  in  greatest  quantities  are  to  that  extent  the  worst, 
as  regards  health. 

A  paper  was  read  entitled  “  An  Attempt  to  Refer  some 
Phenomena  Attending  the  Emission  of  Light  to  Mechanical 
Principles ,”  by  R.  B.  Clifton,  M-A.,  Professor  of  Natural 
Philosophy  in  Owen’s  College. 

The  author  attempted  to  show,  by  analogical  arguments, 
that  it  is  possible  to  give  some  account  of  certain  pheno¬ 
mena  attending  the  emission  of  light,  by  assuming  principles 
closely  resembling,  if  not  identical  with,  those  adopted  by 
Professor  Clausius  in  his  well-known  paper  on  “  The 
Nature  of  the  Motion  which  ice  call  Heat 

Matter  is  assumed  in  all  cases  to  have  its  atoms  grouped 
together  into  molecules,  an  assumption  which  seems  neces¬ 
sary  when  the  different  allotropic  states  of  certain  sub¬ 
stances  are  considered. 

These  molecules  are  assumed  to  be  in  motion,  and  also 
the  atoms  to  be  vibrating  in  the  molecules  ;  for,  whatever 
may  be  the  laws  of  the  forces  which  bind  together  the 
atoms  in  the  molecules,  it  is  impossible  to  imagine  the 
molecules  to  be  in  motion,  and  to  be  subject  to  mutual 
actions,  without  causing  motion  of  the  component  atoms. 

In  solids  and  liquids  the  molecules  are  supposed  to 
remain  continually  within  the  spheres  of  action  of  neigh¬ 
bouring  molecules,  so  that  the  internal  motion  in  a  mole¬ 
cule  is  never  due  to  the  undisturbed  action  of  the  inter¬ 
atomic  forces ;  the  only  difference  between  solids  and 
liquids  being  that  in  the  former  the  same  molecules  are 
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constantly  neighbours,  while  in  the  latter  a  molecule  may 
completely  change  its  place  in  the  liquid,  and  also  that  in 
liquids  a  molecule  may  perform  complete  rotations  round 
axes  through  its  centre  of  gravity,  while  in  solids  this  is 
not  generally  possible. 

In  a  perfect  gas  a  molecule  is  supposed  to  be  under  the 
action  of  other  molecules,  only  for  a  portion  of  time  inde¬ 
finitely  small  with  respect  to  the  whole  time  of  motion, 
and  its  centre  of  gravity  describes  a  polygonal  path,  only 
changing  its  direction  of  motion  upon  the  near  approach 
of  the  molecule  to  another  molecule,  or  to  a  containing 
vessel,  which  may  be  considered  as  equivalent  to  an  impact. 

In  an  imperfect  gas  a  molecule  is  supposed  to  be  under 
the  action  of  other  molecules  during  a  finite  portion  of 
the  whole  time  of  motion,  this  portion  increasing  as  the 
gas  approaches  its  state  of  saturation. 

Between  the  molecules  of  a  body,  and  the  atoms  of  a 
molecule,  the  luminiferous  ether  is  supposed  to  exist. 

The  vibrations  in  the  ether  which  constitute  radiant 
heat  and  light,  are  considered  due  to  the  vibrations  of  the 
atoms  in  the  molecule,  and  not  to  the  motion  of  the  mole¬ 
cule  as  a  whole ;  the  latter  bearing  some  such  relation  to 
the  ether  as  a  bell  or  a  stretched  string  does  to  the  air, 
the  internal  vibrations  only  in  the  two  cases  causing  the 
vibrations  in  the  surrounding  media,  which  give  rise  re¬ 
spectively  to  light  and  sound. 

It  appears  obvious  that  as  the  motion  of  a  molecule  of 
a  body  as  a  whole  increases — that  is,  as  the  temperature 
rises,  the  internal  motion  in  the  molecule  also  increases, 
considering  that  the  action  of  one  molecule  upon  another 
must  be  due  to  the  mutual  action  of  atoms,  or  to  the 
interatomic  forces,  it  seems  probable  that  the  internal 
vis  viva  in  a  molecule,  to  which  the  light  is  due,  is  pro¬ 
portional  to  the  vis  viva  of  the  molecule  as  a  whole,  to 
which  heat  is  to  be  referred.  Thus,  as  the  temperature 
of  a  body  rises,  the  internal  vis  viva  in  the  molecules 
increases,  and  the  vis  viva  communicated  to  the  ether 
also  increases  ;  hence  the  intensity  of  the  vibration  in 
the  ether  increases,  and  at  the  same  time  the  period  of 
vibration  diminishes,  or  waves  of  shorter  length  are  con¬ 
tinually  produced  with  increasing  intensity. 

Hence,  as  the  temperature  of  a  body  rises,  radiant  heat 
is  given  off,  the  intensity  corresponding  to  a  given  wave 
length  constantly  increasing,  at  last  then  vibrations  in  the 
ether,  with  wave  lengths  corresponding  to  the  extreme  red 
of  the  spectrum,  will  be  caused  with  sufficient  intensity 
to  be  visible,  and  thus  the  body  will  begin  at  first  to  glow 
with  red  light ;  as  the  temperature  still  rises,  and  vibra¬ 
tions  of  shorter  and  shorter  wave  lengths  become  of 
visible  intensity,  the  light  emitted  will  gradually  change 
from  red  to  white. 

From  Draper's  law  that  all  bodies  become  incandescent 
simultaneously,  as  well  as  from  other  considerations,  it 
seems  probable  that  in  all  bodies  the  internal  vis  viva  in  the 
molecules  bears  the  same  ratio  to  the  vis  viva  of  the  mole¬ 
cule  as  a  whole. 

In  solid  and  liquid  bodies,  the  molecules  being  con¬ 
stantly  under  their  mutual  actions,  and  these  actions  being 
subject  to  constant  change  from  the  varying  relative  posi¬ 
tions  of  the  molecules,  the  atoms  cannot  assume  any 
definite  periods  of  vibration,  but  are  constantly  changing 
the  time  of  vibration  ;  hence  the  vibrations  in  the  ether 
will  be  constantly,  and  wTith  extreme  rapidity,  changing 
their  periods.  This  change  having  apparently  no  limit, 
and  the  effect  upon  the  eye  continuing  for  a  finite  time, 
light  of  all  wave  lengths  will  appear  to  be  given  off  simul¬ 
taneously  by  such  bodies  when  the  temperature  is  suffi¬ 
ciently  high  ;  in  other  words,  incandescent  solids  and 
liquids  will  appear  to  give  off  white  light,  which  when 
analysed  by  a  prism  will  yield  a  continuous  spectrum. 

In  the  case  of  an  incandescent  gas  or  vapour  sufficiently" 
removed  from  a  state  of  saturation  to  be  considered  per¬ 
fect,  the  atoms  will  be  left  to  vibrate  under  the  action  of 
the  interatomic  forces  only,  and  will  thus  assume  periods 
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of  vibration  all  included  in  a  certain  set ;  these  vibrations 
will  consequently  cause  vibrations  in  the  ether  correspond¬ 
ing  only  to  certain  definite  wave  lengths.  Hence  the  spectra 
of  such  incandescent  vapours  will  be  broken,  and  consist 
only  of  a  series  of  fine  lines. 

With  imperfect  gases,  or  vapours  not  far  removed  from 
their  points  of  saturation,  the  intermediate  phenomenon 
of  spectra  broken,  but  consisting  of  bands,  is  to  be  ex¬ 
pected  :  when,  however,  the  temperature  of  such  vapours 
is  sufficiently  increased,  a  change  from  spectra  consisting 
of  bands  to  spectra  consisting  of  fine  lines  is  to  be  looked 
for.  This  change  has  been  observed  in  many  cases. 

When  a  solid  body  is  incandescent,  the  light  emitted  so 
as  nearly  to  graze  the  surface  may  be  considered  due  mainly 
to  the  surface  molecules  ;  but  these  being  free  on  the  side 
of  the  surface,  but  affected  by  other  molecules  on  all  other 
sides,  the  internal  vibrations  in  these  surface  molecules  will 
have  a  bias  in  a  direction  perpendicular  to  the  surface. 
Thus  the  vibrations  caused  in  the  ether,  which  are  propa¬ 
gated  nearly  grazing  the  surface,  will  preponderate  in  a 
direction  perpendicular  to  the  surface,  or  considering  the 
vibrations  in  plane  polarised  light  to  be  perpendicular  to 
the  plane  of  polarisation,  the  light  emitted  by  such  a  body, 
so  as  to  pass  close  to  its  surface,  will  be  partially  plane 
polarised,  the  plane  of  polarisation  being  parallel  to  the 
tangent  plane  to  the  surface  of  the  body  at  the  point  of 
emission. 

In  the  case  of  an  incandescent  gas,  the  surface  molecules 
are  continually  changed,  and  as  a  molecule  may  arrive  at 
the  surface  in  any  position,  and  is  equally  free  on  all  sides, 
all  trace  of  polarisation  in  this  light  will  be  destroyed. 

The  fact  that  incandescent  metallic  plates  do  emit  par¬ 
tially  plane  polarised  light  in  directions  nearly  grazing  the 
surface,  the  plane  of  polarisation  being  parallel  to  the  sur¬ 
face,  and  that  incandescent  gases  emit  unpolarised  light, 
has  been  observed  by  Arago. 

As  the  molecules  at  or  near  the  surface  of  solids  or 
liquids  can  cause  vibrations  in  the  ether,  giving  rise  to 
emitted  light,  it  is  to  be  expected  that,  in  some  cases  at 
least,  it  will  be  possible  for  light,  if  of  sufficient  intensity, 
when  incident  upon  a  body,  to  cause  vibrations  in  the 
atoms  constituting  the  molecules  near  the  surface  ;  but 
considering  the  difference  of  mass  of  the  atoms  of  the 
body  and  of  those  of  the  ether,  that  the  atoms  of  the  body 
will  vibrate  slower  than  those  of  the  ether,  the  actual 
times  of  vibration  depending,  however,  upon  the  molecular 
forces  in  the  body.  As  these  atomic  vibrations  will  again 
affect  the  ether,  such  bodies  will  or  may  become  luminous, 
the  wave  lengths  of  the  emitted  light  being,  how'ever, 
longer  than  those  of  the  incident  light  which  causes  the 
disturbance  in  the  body. 

This  emitted  light  will  necessarily  last  some  time  after 
the  incident  light  is  removed,  for  the  vibrations  in  the 
body  will  not  cease  as  soon  as  the  cause  of  disturbance  is 
removed,  but  in  general  it  is  to  be  expected  that  this 
emitted  light  will  speedily  disappear,  though  cases  may 
occur  in  which  it  will  continue  for  a  considerable  time. 

These  probable  deductions  from  the  assumed  principles 
coincide  exactly  with  the  phenomena  of  fluorescence  and 
phosphorescence  (not  including  in  this  term  cases  in  which 
light  is  emitted  by  bodies  undergoing  slow  combustion), 
all  fluorescent  bodies  being  phosphorescent  for  times  of 
different,  though  in  all  cases  at  present  observed,  of  very 
short  duration. 


ACADEMY  OF  SCIENCES. 

December  4,  1865. 

M.  H.  St.  Claire  Deville  read  a  note  “  On  the  Hydrau- 
licity  of  Magnesia  ”  of  considerable  industrial  importance. 
He  said  that  seven  years  ago  M.  Donny  sent  him  a  speci¬ 
men  of  magnesia  prepared  by  the  calcination  of  the 
chloride.  Some  of  this,  which  was  in  compact  anhydrous 
lumps,  he  left  for  several  months  under  a  tap  in  his  labora- 
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tory,  constantly  exposed  to  running  water.  In  this  time  it 
took  a  remarkable  consistence,  became  hard  enough  to 
scratch  marble,  and  as  translucid  as  alabaster.  After  six 
years’  exposure  to  the  air  it  has  in  nowise  changed,  and  its 
analysis  gave  the  following  results  : — 


Water . 27*7 

Carbonic  acid  .  .  ,  .  8*3 

Alumina  and  oxide  of  iron  .  .  1*3 

Magnesia . 57*1 

Sand . 5*6 


100*0 

Thus  the  substance  appears  to  be  essentially  a  crystallised 
hydrate  of  magnesia,  like  brucite,  which  does  not  absorb 
carbonic  acid.  To  prove  that  it  really  was  so,  M.  Deville 
prepared  magnesia  by  calcining  the  nitrate,  powdered  it, 
made  it  into  a  semi-plastic  mass,  and  sealed  it  in  a  tube 
with  some  boiled  distilled  water.  After  some  weeks  the 
mass  became  as  hard  and  compact  as  the  other,  and  also 
crystalline  and  translucid.  After  drying  in  the  air  this 
mass  was  found  to  have  the  composition  11030*7, Mg06o*3, 
showing  it  to  be  a  simple  hydrate  of  magnesia.  With 
similar  magnesia  the  author  took  casts  of  medals,  as  with 
plaster  of  Paris,  and  on  placing  the  casts  in  water  found 
them  to  assume  the  appearance  of  marble.  M.  Balard’s 
magnesia — that  is,  the  magnesia  prepared  by  calcining  the 
chloride  obtained  by  the  treatment  of  sea-water,— calcined 
at  a  red-heat  shows  astonishing  hydraulic  qualities.  Cal¬ 
cined  at  a  white-heat  for  hours  its  hydraulic  qualities  are 
in  part  destroyed.  A  mixture  of  chalk  or  marble  and 
magnesia  forms  with  water  a  plastic  mass,  which  after  re¬ 
maining  some  time  in  water  becomes  extremely  hard.  With 
a  mixture  of  equal  parts  of  this  magnesia  and  powdered 
marble,  the  author  hopes  to  make  busts  which  by  hydra¬ 
tion  will  be  converted  into  artificial  marble.  A  mixture 
of  plaster  of  Paris  and  magnesia  he  finds  to  break  up 
under  water.  The  next  experiments  are  of  great  import¬ 
ance.  The  author  finds  that  a  dolomite  rich  in  magnesia 
when  calcined  below  a  dull  red-heat  and  powdered  and 
made  into  a  paste,  forms  under  water  a  stone  of  extra¬ 
ordinary  hardness.  M.  Deville  exhibited  to  the  Academy 
specimens  he  had  made  with  the  dolomite  used  by  Messrs. 
Bell,  of  Newcastle,  for  making  Epsom  salts  by  Mr.  Pat- 
tinson’s  process.  When  the  dolomite  is  strongly  ignited 
and  some  quick-lime  produced,  the  mass  does  not  set  so 
well,  crystals  of  arragonite  separating  in  thin  veins. 
When  dolomite  is  heated  to  bright  redness,  and  all  the 
chalk  converted  into  quick-lime,  the  paste  formed  with  it 
breaks  up  in  water.  All  the  experiments,  M.  Deville  states, 
show  that  the  magnesia  is  the  binding  material,  which  in 
becoming  hydrated  holds  together  the  particles  of  chalk 
or  marble  to  form  a  compact  homogeneous  stone.  He  has 
exposed  some  of  the  stones  to  the  action  of  the  sea  in  the 
port  of  Boulogne,  and  they  at  present  remain  unaltered. 
The  facts  contained  in  this  note  proved  the  perfect  hydrau- 
licity  of  pure  magnesia  by  the  formation  of  a  definite 
hydrate. 

The  experiments  with  dolomite  are  of  the  most  import¬ 
ance  to  us,  and  no  doubt  some  of  our  readers  will  follow 
up  the  experiments  made  by  the  accomplished  author  of 
this  note. 

M.  Cloez  presented  a  third  memoir  “  On  the  Oxidation 
of  Fatty  Vegetable  Oils.”  It  contains  nothing  that  the 
author  has  not  said  before  ;  but  we  give  a  summary.  It 
lias  been  commonly  supposed  that  the  presence  of  albu¬ 
minoid  matter,  mucilage,  &c.,  in  vegetable  oils  promote 
their  oxidation.  This,  M.  Cloez  assures  us,  is  not  the 
fact.  Oils  perfectly  free  from  such  matters  oxidise  as 
rapidly  in  the  air  as  those  contaminated  by  them.  He 
then  proceeds  to  show  that  the  resinification  of  oils  is 
owing  to  the  subtraction  of  carbon  and  hydrogen  and  the 
addition  of  oxygen.  Only  a  part  of  the  carbon  disappears 
in  the  form  of  carbonic  acid,  the  rest  escaping  in  the  acid, 
acrid,  suffocating  vapours  which  give  the  odour  called 


rancid  to  the  oil.  When  the  oxidation  takes  place  in  a 
confined  space  these  acid  vapours  accumulate,  and  may 
produce  bad  effects  on  animals  or  individuals  who 
breathe  them.  Among  the  vapours  will  be  found  formic, 
acetic,  acrylic,  and  butyric  acids,  and  probably  acroleine. 
Most  of  these  arise  from  the  decomposition  of  glycerine, 
butyric  acid  alone  resulting  from  the  oxidation  of  the  fatty 
acid.  The  elastic,  resinous,  solid  matter  left  after  the  complete 
oxidation  of  linseed  oil  has,  according  to  the  author,  a  very 
complex  composition,  which  he  does  not  attempt  to  un¬ 
ravel,  but  only  describes  its  appearance,  well  known,  no 
doubt,  to  all  our  readers.  Submitted  to  the  action  of 
heat,  oxidised  linseed  oil,  M.  Cloez  tells  us,  deepens  in 
colours,  swells  up,  gives  off  a  suffocating  odour,  succinic 
acid,  inflammable  hydrocarbons,  and  in  the  end  leaves  a 
carbonaceous  residue  in  the  retort.  Boiling  water  has 
little  action  on  the  oxidised  oil ;  alcohol  and  ether  dissolve 
out  a  thick  fatty  matter,  which,  among  other  substances, 
contains  unchanged  margaric  and  oleic  acids.  M.  Cloez 
sums  up  the  results  of  his  investigations  as  follows  : — 1. 
All  fatty  oils,  without  exception,  absorb  oxygen  from  the 
air,  and  increase  in  weight.  2.  Elevation  of  temperature 
facilitates  the  operation.  3.  Intensity  of  light  also  has  a 
marked  influence  on  the  progress  of  the  phenomenon. 
4.  Light  transmitted  through  coloured  glass  retards  the 
oxidation.  Starting  from  colourless  glass,  the  retardation 
is  increased  by  coloured  glass  in  the  following  order : — 
Blue,  violet,  red,  green,  yellow — that  is,  oil  covered  with 
yellow  glass,  oxidises  most  slowly.  5.  In  the  dark  the 
oxidation  progresses  very  slowly.  6.  The  presence  of 
various  matters  accelerate  oxidation.  7.  In  the  resini¬ 
fication  there  is  a  loss  of  carbon  and  hydrogen  and  an 
assimilation  of  oxygen.  8.  The  various  oils  in  oxidising 
furnish  the  same  products  ;  gaseous  and  volatile  com¬ 
pound  acids,  unchanged  solid  and  liquid  fatty  acids, 
and  a  solid,  insoluble  matter,  which  appears  to  be  a  definite 
immediate  principle.  Oils  oxidised  in  the  air  no  longer 
contain  glycerine.  9.  Lastly,  drying  oils  do  not  differ 
chemically  from  the  non-siccative  oils. 

M.  G.  Jean  sent  a  note  “  On  Ozone,  and  the  Splitting  up 
of  Carbonic  Acid  into  Ozonised  Oxygen  and  Carbonic  Oxide, 
under  the  influence  of  Electricity.”  The  author  employed 
an  induction  coil,  provided  with  a  peculiar  condenser,  for 
dividing  the  spark  into  an  infinite  number  of  very  feeble 
sparks.  By  this  apparatus,  he  says,  he  proved  that  car¬ 
bonic  acid,  under  the  influence  of  the  sparks,  split  up  into 
carbonic  oxide  and  oxygen ;  and  the  odour  and  other 
tests  showed  that  the  oxygen  was  strongly  ozonised. 
Atmospheric  air  exposed  to  the  same  influence  becomes 
ozonised,  and  forms  nitric  acid  (?),  which  suddenly  decom¬ 
poses  into  nitrous  acid  when  the  air  is  heated.  There  are 
some  other  curious  things  in  the  note,  from  which  we 
shall  only  further  quote  the  account  of  the  properties  of 
ozone.  Ozonised  oxygen,  the  author  says,  has  the  pro¬ 
perty  of  giving  rise  to  vapours  when  mixed  with  sul¬ 
phurous  or  nitrous  acids,  and  these  vapours  are  very 
persistent  in  the  presence  of  ammonia  and  iodine.  Crystals 
of  iodine  dropped  into  a  vessel  of  ozonised  oxygen  also  gives 
rise  to  a  very  thick  vapour,  which  gradually  precipitates 
in  the  form  of  iodic  acid.  A  coating  of  linseed  oil  on 
glass  exposed  to  ozonised  oxygen  became  dry  in  an  hour, 
and  its  weight  was  found  to  have  increased  by  20  per 
cent.  The  quantity  actually  absorbed,  the  author  stated, 
must  have  been  much  more  considerable,  for  it  was  dis¬ 
engaged  in  the  form  of  strongly- smelling  acid  vapours. 

M.  Simonin  communicated  some  determinations  of  the 
“  Pressure  and  Temperature  of  the  Air  in  Mines.”  Hip 
results  do  not  enable  him  to  establish  any  general  laws, 
but  the  mean  of  four  experiments  at  the  coal  mines  of 
Creuzot  and  Epinac  gave  a  rise  of  one  degree  (C.)  of  tem¬ 
perature  for  every  45  metres  of  vertical  descent ;  and  a 
rise  of  one  millimetre  in  the  barometer  for  every  io£  metres 
of  vertical  descent. 

An  account  of  “  The  Mineral  Waters  of  Atami,  Japan,” 
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by  M.  Lemoyne,  was  read.  The  source  of  these  is  an 
intermittent  spouting  hot  spring,  similar  to  the  Geysers 
of  Iceland.  The  temperature  of  the  water  the  author 
found  to  be  950  C.  The  composition,  as  given,  shows 
nothing  particular,  but  the  examination  was  necessarily 
incomplete.  The  water  is  used  (externally)  by  the 
Japanese  for  rheumatic  affections  and  diseases  of  the  skin. 

M.  J.  Personne  sent  a  note  “  On  the  Decoloration  of 
Iodide  of  Starch  by  Heat,”  in  which  he  admitted  the  ex¬ 
planation  of  M.  Payen  to  be  correct  (see  page  155),  but 
claimed  the  first  publication  of  the  explanation.  He 
added,  however,  that  the  decolouration  may  be  the  result 
of  three  different  causes  : — 1 .  The  disappearance  of 
part  of  the  iodine  driven  off  by  the  heat ;  2,  the  dis¬ 
appearance  of  another  part  to  form  a  sort  of  compound, 
still  unknown,  with  starch,  the  colourless  solution  of 
which  becomes  blue  on  the  addition  of  chlorine  or  nitric 
acid;  and  3,  the  modification  undergone  by  starch  under 
the  influence  of  iodine,  whereby  it  is  rendered  completely 
soluble,  and  even  converted  into  glucose. 

M.  J.  E.  Petrequin  re-opened  the  case  “  Ether  v.  Chloro¬ 
form.”  The  surgeons  in  Lyons,  he  stated,  have  for  fifteen 
or  sixteen  years  used  pure  ether  as  an  anaesthetic,  to  the 
entire  exclusion  of  chloroform,  with  the  happiest  effects, 
and  no  fatalities.  He  showed  that  the  ill  effects  some¬ 
times  produced  by  ether  always  come  on  gradually,  and 
may  be  relieved,  while  chloroform  often  kills  like  a  light¬ 
ning  stroke.  He  stated  also  that  with  pure  rectified  ether 
complete  anaesthesia  is  produced  in  six  or  seven  minutes  ; 
and  who,  he  asked,  would  endanger  the  life  of  a  patient  to 
save  two  or  three  minutes  of  time  ?  He  concluded  a  paper 
which  deserves  the  serious  attention  of  all  surgeons  by 
stating  that  the  object  of  his  ambition  was  to  put  a  stop  to 
the  lamentable  martyrology  of  chloroform. 

M.  Yelpeau  addressed  the  Academy,  and  said  that  he 
had  had  many  thousands  of  patients  under  chloroform, 
and  had  never  lost  one  by  it !  He  thought  that  ether  and 
chloroform  might  have  their  respective  advantages,  and  it 
would  be  well  to  keep  both  in  use. 

M.  Villemin  presented  a  note  “  On  the  Cause  and  Nature 
of  Tuberculosis,”  in  which  he  showed  that  this  disease  is 
communicable  by  inoculation.  He  inoculated  some  rabbits 
with  tuberculous  matter  from  the  lung  of  a  man  who  had 
died  of  phthisis,  and  in  every  instance  found  tubercles  in 
the  lungs  of  the  animal,  and  often  deposits  in  other  parts 
of  the  body.  The  author  concludes  that  tuberculosis  is  a 
specific  affection,  and  that  its  cause  resides  in  an  inoculable 
agent.  The  disease  may,  therefore,  range  nosologically  by 
the  side  of  syphilis,  but  stands  nearer  to  glanders. 
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The  Fairy  Tales  of  Science.  A  Book  for  Youth.  By  J. 
C.  Brough.  With  sixteen  illustrations  by  C.  II.  Ben¬ 
nett.  London:  Griffith  and  Farren.  1866.  (Second 
edition,  revised  by  the  author.) 

At  this  season  of  the  year  there  are  always  anxious  parents 
and  affectionate  friends  in  search  of  a  book  to  give  to 
intelligent  youths  in  whose  minds  they  wish  to  see  a 
love  of  science  spring  up.  Mr.  Brough  has  furnished 
them  with  exactly  the  book  they  want.  It  is  a  book  a 
boy  will  read  with  enjoyment,  and  having  read  it,  will  be 
pretty  certain  to  wish  for  an  extended  knowledge  of  the 
wondrous  things  here  lightly  sketched  to  stimulate  his 
curiosity.  The  subjects  are  very  varied,  embracing  some¬ 
thing  of  every  science ;  but  everything  is  told  in  a  simple 
but  exciting  way.  Thus,  in  “the  life  of  an  atom,”  the 
author  makes  an  atom  of  carbon  tell  the  story  of  some  of 
its  migrations  through  animate  and  inanimate  nature. 
Once,  in  primitive  times,  a  portion  of  solid  rock,  then  set 
free  by  volcanic  agency  to  be  seized  by  a  plant  and  lie 
buried  for  ages,  until  again  brought  to  the  surface  in  the 
form  of  coal,  only  to  be  once  more  dissipated  in  air  and 


again  caught  by  a  plant,  and  now  fixed  in  a  grain  of  wheat ; 
then  becoming  part  of  a  human  organism,  to  be  again  cast 
forth  and  enter  a  tree  ;  and  in  time,  reduced  to  charcoal, 
enter  a  steel  blade,  in  which  stage  of  existence  it  witnesses 
fearful  scenes  of  bloodshed.  But  “  when,”  says  the  atom, 
“  I  speak  of  these  scenes  as  fearful,  I  make  use  of  a  human 
expression ;  for  I  need  scarcely  say  that  death  has  no 
terror  for  an  undying  atom.”  The  atom  follows  his  history 
a  few  stages  further,  and  then  concludes  : — 

“  Such  is  the  story  of  my  life,  or,  rather,  of  a  fragment 
of  my  life.  I  enjoy  perpetual  youth.  To-day  I  may  be 
buried  in  a  mass  of  corruption ;  but  to-morrow  I  may 
form  part  of  a  newly-opened  rose.  Time  cannot  reach 
me  ;  his  hour-glass  may  be  shattered  and  his  scythe  broken, 
but  still  I  shall  exist.  At  the  present  moment  I  am  joined 
to  countless  other  atoms,  indestructible  and  eternal  like 
myself,  in  a  fragment  of  sugar  ;  but  who  can  tell  where  I 
shall  be  in  a  year’s  time  ?  ” 

We  might  make  almost  any  number  of  quotations  as 
interesting  as  that  above ;  but  we  prefer  to  commend  the 
entire  book  to  our  readers  as  the  best  we  are  acquainted 
with  to  give  a  studious  youth.  A  word  of  praise  must 
also  be  given  to  Mr.  C.  H.  Bennett  for  his  drawings, 
which  are  full  of  humour,  and  in  some  cases  eminently 
suggestive. 
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GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

2892.  T.  Redwood,  Montague  Street,  Russell  Square, 
Middlesex,  “Improvements  in  the  preservation  of  meat 
and  the  concentration  of  its  juices.” — Petition  recorded 
Nov.  10,  1865. 

2934.  J.  T.  A.  Mallet,  Boulevart  St.  Martin,  Paris, 
“A  new  or  improved  process  for  the  manufacture  of 
oxygen.” — Nov.  14,  1865. 

2970.  G.  Taylor  and  J.  Fernie,  Leeds,  “  An  improve¬ 
ment  in  the  manufacture  of  steel  castings.” — Nov.  18, 1865. 

3009.  T.  Redwood,  Montague  Street,  Russell  Square, 
Middlesex,  “  Improvements  in  the  preservation  of  animal 
substances,  such  improvements  being  especially  useful 
when  these  substances  are  intended  for  use  as  food.” — 
Nov.  23,  1865. 

3025.  W.  A.  Lyttle,  General  Post  Office,  London, 
“  Improvements  in  furnaces.” — Nov.  25,  1865. 

3043.  W.  R.  Lake,  Southampton  Buildings,  Chancery 
Lane,  “  Improvements  in  the  mode  of,  and  means  for, 
preserving  fruit  and  other  perishable  substances.” — A 
communication  from  B.  M.  Nice,  Cleveland,  Ohio,  IJ.S.A. 
— Nov.  27,  1865. 

3047.  C.  H.  Newman,  Chertsey,  Surrey,  “A  new  kind 
of  unfermented  and  unintoxicating  malt  liquor,  which 
shall  keep  sound  for  any  period  of  time.” — Nov.  28,  1865. 

3067.  C.  S.  Baker,  Fleet  Street,  London,  “Improve¬ 
ments  in  the  process  of  treating  materials  for  the  manu¬ 
facture  of  paper  and  other  similar  textile  fabrics,  and  in 
apparatus  for  the  same.” — A  communication  from  R.  H. 
Collyer,  Pont  An-demer,  Eure,  France. — Nov.  29,  1865. 

- - - 

CORRESPONDENCE. 


The  “  Cosmos  ”  and  the  Poisoning  by  Mercuric  Methide. 
To  the  Editor  of  the  Chemical  News. 

Sir, — Your  French  correspondent,  referring,  in  your  last 
number,  to  the  recent  letters  in  the  Cosmos  about  the 

poisoning  of  the  two  assistants,  Dr.  C.  U -  and  Air.  T. 

C - ,  in  the  chemical  laboratory  at  St.  Bartholomew’s 

Hospital,  has  given  a  very  extraordinary  misrepresentation 
of  the  facts,  which  I  can  hardly  attribute  to  his  imperfect 
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knowledge  of  the  French  language.  In  my  usual  “English 
Correspondence”  in  the  Cosmos,  I  stated  that  this  sad 
affair  occurred  under  the  direction  of  Dr.  Frankland,  who 
was  Professor  at  the  Hospital,  a  mistake  corrected 
immediately.  I  am,  &c. 

T.  L.  Phipson,  Ph.D.,  F.C.S., 

One  of  the  Editors  of  the  Cosmos. 

Lcndon,  December  9. 

[We  insert  the  part  of  Dr.  Phipson’s  letter  which  concerns 
our  correspondent,  but  must  decline  to  make  the 
Chemical  News  a  vehicle  for  other  recriminations. — 
Ed.  C.  N.] 


Associate  of  the  Royal  School  of  Mines. 

To  the  Editor  of  the  Chemical  News. 

Sir,— In  reply  to  the  inquiry  made  by  Mr.  Denham  Smith 
in  your  last  number,  I  desire  to  inform  your  readers  that 
the  title  of  “  Associate  of  the  Royal  School  of  Mines  ”  is 
granted  under  conditions  sanctioned  by  the  Lords  of  the 
Committee  of  Council  on  Education  and  by  their  authority. 
The  certificates  of  Associateship  are  signed  by  the  Lord 
President.  I  am,  &e. 

Trenham  Peeks,  Registrar. 
Royal  School  of  Mines,  December  6. 


Utilisation  of  Soda  Waste  and  Chlorine  Residues. 

To  the  Editor  of  the  Chemical  News. 

Sir,— On  reading  M.  Kopp’s  last  letter,  in  No.  3 1 3  of  the 
Chemical  News,  I  am  particularly  struck  with  the  coin¬ 
cidence  of  his  results  with  my  own  experiments.  As  a 
labourer  in  the  same  field,  it  gives  me  much  pleasure  in 
confirming  his  figures. 

His  plan  of  oxidising  the  alkali  waste  is  very  simple  and 
ingenious,  and  I  would  also  expect  that  it  will  work  effec¬ 
tually.  I  see,  however,  that  M.  Kopp  still  remains  under 
the  impression  that  his  process  is  quite  original,  and  that 
it  has  not  been  patented  in  England.  To  correct  this, 
allow  me  to  refer  him  to  Townsend  and  Walker's  patent, 
No.  3038,  dated  nth  December,  i860.  He  will  find 
there  the  identical  process  which  he  now  describes,  and 
from  which  permit  me  to  give  a  brief  quotation  : — 

“  First,  the  solutions  (sulphide  of  calcium  and  still 
liquor)  may  be  mixed  in  such  proportions  that  the  result¬ 
ing  precipitate  will  consist  chiefly  of  sulphur. 

“  Second,  the  solutions  may  be  so  proportioned  that  the 
resulting  precipitate  will  consist  chiefly  of  free  sulphur 
and  sulphide  of  iron. 

“  Third,  the  solutions  may  be  so  proportioned  that  the 
precipitate  will  consist  of  free  sulphur,  sulphide  of  iron, 
and  sulphide  of  manganese.” 

It  will  be  observed  that  these  propositions  deal  essen¬ 
tially  with  solutions,  and  not  with  the  alkali  waste  itself, 
as  M.  Kopp  has  supposed. 

The  composition  of  the  precipitates  obtained  as  above 
tallies  closely  with  that  given  by  M.  Kopp  ;  the  first  gives 
o  per  cent,  sulphur,  the  second  70,  and  the  third  45  to  50. 
t_is  in  dealing  with  the  third  precipitate  that  the  stum¬ 
bling-block  occurs  which  I  referred  to  in  my  last  letter  ; 
and  I  can  assure  M.  Kopp  that  many  were  the  resolute 
attempts  to  remove  it,  but  all  in  vain.  There  it  stands 
still,  as  ugly  as  ever,  and  the  figures  given  by  M.  Kopp 
establish  this  beyond  a  doubt. 

He  commences  with  a  precipitate  containing  50  per  cent, 
sulphur,  which  he  calls  a  sulphuretted  sulphuret  of  man¬ 
ganese  ;  but  I  look  upon  it  as  simply  a  mixture  of  sulphur, 
sulphide  of  iron,  and  sulphide  of  manganese.  From  two 
tons  of  such  a  precipitate  he  obtains  14  to  16  cwt.  of 
sulphur,  in  the  form  of  sulphurous  acid  ;  the  other  4  to  6 
cwt.  remains  combined  with  the  manganese  in  the  form  of 
sulphate.  This  may  be  looked  upon  as  the  most  favour¬ 
able  results  which  could  be  obtained,  as  it  will  vary  with 
the  description  of  manganese  ore  used ;  the  purer  the  man* 


ganese  the  more  will  the  sulphur  be  retained  in  the  burned 
precipitate,  and  with  some  varieties  not  more  than  ten 
cwt.  of  sulphur  could  be  obtained  from  two  tons  of  pre¬ 
cipitate. 

In  adopting  any  new  process,  I  consider  that  the  most 
adverse  facts  should  be  looked  full  in  the  face  ;  and  I  only 
point  out  these  drawbacks  not  to  deter  any  one  from 
adopting  it,  but  simply  that  the  process  should  be  estimated 
at  its  real  worth. 

It  would  be  strange,  indeed,  if  I  would  deliberately  con¬ 
demn  without  reason  a  process  which  I  laboured  so  much 
at  to  perfect.  As  it  stands,  it  is  only  a  partial  success.  At 
least  one-third  of  the  sulphur  is  lost  after  being  precipitated, 
and  the  residue  is  absolutely  worthless  unless  some  use  can 
be  made  of  sulphate  of  manganese. 

I  would  suggest  as  an  improvement  on  M.  Kopp’s  pro¬ 
posed  arrangement  of  processes  that  the  manganese  should 
not  be  precipated  at  all,  but  that  the  process  should  be 
conducted  in  accordance  with  the  second  proposition  in 
Townsend  and  Walker’s  patent,  adding  M.  Kopp’s  pro* 
posal  to  utilise  the  sulphuretted  hydrogen.  By  this  means 
a  precipitate  containing  70  per  cent,  of  sulphur  would  be 
obtained,  and  all  the  sulphur  would  be  recoverable  as  sul¬ 
phurous  acid,  leaving  very  little  residue. 

As  to  priority  of  invention,  I  can  only  say  that  the  pro¬ 
cesses  were  devised  by  Mr.  Townsend  and  me  five  years 
ago,  quite  independent  of  any  knowledge  of  M.  Kopp’s 
labours  in  the  same  direction ;  and  if  M.  Kopp  knew  and 
published  all  the  facts  as  they  stand  described  by  us  before 
that  time,  he  is  then  entitled  to  claim  priority. 

I  am,  &c.  Jas.  Walker. 

275,  St.  George’s  Road,  Glasgow,  Dec.  ii. 


MISCELLANEOUS. 

Chemical  Society. — The  next  meeting  of  this 
Society  will  take  place  on  Thursday  evening  next,  at 
8  o’clock,  when  a  paper,  by  Mr.  J.  Yates,  will  be  read, 
“  On  the  Material  for  Mural  Standards  of  Length.” 

Royal  Institution  of  Ore  at  Britain. — The  fol¬ 
lowing  are  the  lecture  arrangements  for  the  ensuing 
season: — Christmas  Lectures ,  1865,  adapted  to  a  juvenile 
axiditory. — Prof.  Tyndall, F.R.S., six  lectures  “On  Sound.” 
Before  Easter ,  1866. — Prof.  Tyndall,  F.R.S.,  twelve  lec¬ 
tures  “On  Heat;”  Prof.  Frankland,  F.R.S.,  eight  lec¬ 
tures  “On  Chemistry;”  Prof.  R.  Westmacott,  R.A., 
F.R.S.,  six  lectures  “  On  the  Way  to  Observe  in  Fine 
Arts;”  Rev.  O.  Henslow,  four  lectures  “  On  Structural 
and  Systematic  Botany,  considered  with  reference  to 
Education  and  Self-instruction.”  After  Easter. — Prof. 
Frankland,  F.R.S.,  four  lectures  “On  Chemistry;”  G. 
Scharf,  Esq.,  Secretary  and  Keeper  of  National  Portrait 
Gallery,  three  lectures  “On  National  Portraits  ;  ”  Rev. 
C.  Kingsley,  M.A.,  two  lectures  “  On  Science  and  Super¬ 
stition  ;  ”  Prof.  Huxley,  F.R.S.,  twelve  lectures  “  On  the 
Physiological  Methods  and  Results  of  Ethnology ;  ”  Prof. 
Ansted,  F.R.S.,  five  lectures  “  On  the  Application  of  Phy¬ 
sical  Geography  and  Geology  to  the  Fine  Arts  ;  ”  an  extra 
course  may  possibly  be  given  by  Dr.  Du  Bois  Reymond 
“  On  Electric  Fish.” 


ANSWERS  TO  CORRESPONDENTS. 


Dr.  Muspratt.— Next  week.  , 

E.  Osborne. — The  proportions  are  given  in  Dr.  Stenhouse’s  patent 
specification.  Boiled  oil  is  used  to  the  extent  Dr.  Calvert  says — a 
small  percentage  of  the  paraffine. 

H.  R. — There  is  a  French  book  on  the  subject  of  pyroteehny  ;  but 
we  know  of  no  separate  work  in  English  on  the  subject  that  is  not 
very  old.  The  last  volume  published  of  Knapp  and  Richardson's 
“Technology”  has  an  excellent  article  on  fii-eworks. 

Clericus. — Aniline  black  is  formed  on  the  material  dyed  purple  by 
treating  the  fabric  with  a  dilute  solution  of  bichromate  of  potassium, 
or  according  to  Lanth’s  process.  See  Chemical  Nbws,  vol.  xi.,  p,  65. 
N  0  aniline  black  is  sold  that  we  know  of. 

Reived, —John  Cliff ;  A.  G,  Anderson,  next  week. 


Chemical  News,  ) 
Dec.  22,  1865.  j 


SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 

Researches  on  the  Volatile  Hydrocarbons , 
by  C.  M.  Warren.4 

(  Continued  from  'page  280 .) 

On  commencing  the  account  of  his  own  researches,  the 
author  first  mentions  the  source  of  the  naphtha  used  in  the 
experiments.  It  was  obtained  from  various  American 
gas.  works  in  which,  however,  cannel  and  Newcastle 
caking-coal  were  chiefly  employed.  In  some  a  Pennsyl¬ 
vanian  caking-coal  was  also  used.  The  coals  were  em¬ 
ployed  in  the  same  proportions  as  in  England.  The 
process  for  purifying  the  naphtha  was  the  same  as  that 
in  use  here — namely,  treatment  with  oil  of  vitriol  and 
alkali,  and  subsequent  rectification  and  fractionation. 
Very  large  quantities  were  operated  upon  to  ensure  the 
detection  of  any  constituent  which  might  be  present  in 
small  proportion.  The  process  of  fractioning  was  con¬ 
tinued  on  the  large  scale  until  the  separations  had  so  far 
progressed  that  at  certain  temperatures  a  full  barrel  of 
distillate  would  come  off  from  the  ten  barrel  still  em¬ 
ployed  without  a  variation  of  more  than  one  or  two 
degrees  of  the  thermometer.  Finally,  a  sample  gallon 
was  taken  from  each  of  the  barrels  composing  the  last 
series  of  products,  and  then  set  aside  for  the  laboratory 
investigations. 

In  the  laboratory  the  fractionings  were  made  by  the 
author’s  process  of  fractional  condensation  described 
ante  p.  85. 

They  were  continued  until  the  whole  of  the  naphtha 
taken,  boiling  between  8o°  and  170°,  had  accumulated  at 
the  lour  points  indicated — viz.,  at  8o°,  uo°,  140°,  and 
170°,  or  so  nearly  the  whole  that  the  intermediate  quan¬ 
tities  had  become  too  small  to  admit  of  being  further 
operated  upon.  Having  so  thoroughly  exhausted  the 
intermediate  fractions,  Mr.  Warren  says,  I  can  have  no 
hesitation  in  asserting  that  no  other  body  than  those 
alluded  to  was  present  in  the  naphtha — at  least,  in  appre¬ 
ciable  quantity — hence  that  the  parabenzole  of  Church 
was  probably  only  a  mixture  of  benzole  and  toluole. 

On  some  Properties  of  the  Bodies  obtained  by 
Fractioning . 

I.  Benzole. — Sp.  gr.  0-8957  at  o°,  and  0-882  at  1 5*5°. 
The  experiment  to  determine  the  boiling  point  was  con¬ 
ducted  in  a  tubulated  retort,  operating  on  150 — 200  c.c. 
of  the  benzole,  containing  some  pieces  of  sodium.  The 
benzole  employed  had  previously  been  repeatedly  boiled 
with  sodium  until  the  latter  ceased  to  have  any  action. 
The  thermometer  bulb  extended  into  the  liquidf  nearly  to 
the  bottom  of  the  retort.  A  second  thermometer  was 
attached  by  means  of  flexible  bands  to  the  side  of  the 
one  in  the  retort ;  the  bulb  being  placed  during  the  ebul¬ 
lition  at  a  point  midway  between  the  centre  of  the 
cork  ( — 50)  and  the  upper  end  of  the  mercurial  column 
— viz.,  at  350.  A  paper  screen  closely  fitting  the  ther¬ 
mometer  spindle  was  placed  across  at  the  top  of  the 
cork.  With  the  retort  neck  slightly  inclined  upward 
and  cooled  to  prevent  the  escape  of  vapour,  ebullition 
was  continued  for  considerable  time,  until  the  mercury 
in  the  thermometer  ceased  to  rise.  The  lamp  being  re¬ 
moved  for  an  instant,  the  neck  of  the  retort  was  turned 
downward  and  quickly  inserted  in  a  Liebig’s  condenser. 
On  replacing  the  lamp,  distillation  commenced  almost 

*  Abi-idged  from  the  Memoirs  of  the  American  Academy. 

t  The  author  has  Some  critical  remarks  on  the  propriety  of  placing 
the  bulb  in  the  liquid,  which  we  shall  give  on  a  future  occasion, 
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immediately  at  970.  The  distillation  occupied  an  hour 
and  ten  minutes,  during  which  time  the  thermometer 
rose  only  o-6°,  being  fifty  minutes  in  rising  0-2°  from 
79*4°  to  79*6°,  at  which  temperature  it  had  distilled 
nearly  to  dryness.  Height  of  the  barometer  during  the 
experiment  reduced  to  o°  =  761*9  mm.  Taking  79*4% 
this  being  the  average  of  the  last  five  observations,  and 
applying  the  corrections  for  the  upper  column  of  mer¬ 
cury  and  for  atmospheric  pressure,  according  to  the  di¬ 
rections  given  by  Kopp,  we  find  the  corrected  boiling 
point  of  benzole  to  be  8o-iQ. 

Analysis. — (In  most  cases  we  abridge  the  details  of 
the  determinations)  0-2339  benzole  gave  by  combus¬ 
tion  in  a  stream  of  oxygen  gas  0-7903  of  carbonic  acid, 


0-1683  °f  water. 

Calculated. 

Found. 

Carbon  .  .  C12 

^ - 

72 

92*31 

92<I5 

Hydrogen  .  IIG 

6 

7*69 

7’99 

78 

100*00 

100*14 

Density  of  vapour  found  .  .  2*688 

Theory  C12HG^- 4  volumes  .  .  2*698 


II.  Toluole. — Sp.  gr.  0-8824  at  o°  and  0-872  at  15°. 
The  preparation  used  for  determining  the  boiling  point 
was  repeatedly  boiled  with  sodium.  The  experiment  was 
conducted  as  with  the  benzole.  Operating  upon  a  con¬ 
siderable  quantity  the  distillation  occupied  about  an 
hour.  It  commenced  at  uo*6a;  two  minutes  later  the 
temperature  had  fallen  to  110-4°,  at  which  point  it  re¬ 
mained  absolutely  constant  for  forty-eight  minutes.  Five 
minutes  later  the  temperature  had  risen  again  to  uo-6°, 
and  five  minutes  later  to  iio-8°,  at  which  point  the 
operation  was  suspended.  The  corrections  made  as  in 
the  case  of  benzole  gives  iio-3°  as  the  corrected  boiling 
point  of  toluole,  Church  remarks  that  toluole  when 
distilled  in  the  ordinary  manner  is  liable  to  become  oxi¬ 
dised,  and  its  boiling  point  thereby  raised  in  consequence 
of  the  upper  part  of  the  retort  becoming  heated  above 
the  boiling-point  of  toluole.  He  found  that  the  toluole 
which  by  ordinary  distillation  had  come  over  between 
1080  and  1090  would  distil  eight  tenths  between  103° 
and  1 04°,  after  repeated  rectification  with  sodium.  I 
would  therefore  state  that  m.y  preparation  of  toluole  was 
never  subjected  to  a  higher  temperature  than  its  boiling 
point ;  and  that  I  have  never  noticed  any  reduction  of 
the  boiling  point  of  this  body  by  purification  with 
sodium. 

Analysis. — 0*1628  grm.  of  toluole  by  combustion  in  a 
stream  of  oxygen  gave  0-5447  of  carbonic  acid  and  0-1315 
of  water. 


Calculated. 

Found. 

Carbon 
Hydrogen  . 

•  Cq4 

.  K8 

/ - 

84 

8 

9i*3 

8*7 

91-20 

8-97 

92 

100*0 

100*17 

Density  of  vapour  found  .  .  3*2196 

Theory  C14II8  =  4  volumes  .  3-1822 


Xii.  Xylole  ( Cum  ole  of  Mansfield  and  Pittliauseri). 
— Sp.  gr.  0-178  at  o°  and  o-8  66  at  i5*°5.  The  method  of 
determining  the  boiling  point  -was  the  same  as  before, 
the  xylole  having  been  subjected  to  the  same  treatment. 
The  quantity  operated  on  was  smaller,  and  the  experi¬ 
ment  conducted  more  rapidly.  Distillation  begun  at 
138-6°  and  ended  13 9°,  having  distilled  almost  to  dryness. 
Taking  the  average— viz.,  138-4°,  and  making  customary 
corrections,  we  find  139*8°  to  be  the  corrected  boiling 
point  of  xylole. 
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Remarks  on  Cc  Researches  on  the  Volatile  Hydrocarbons 


Analysis. —  0*1333  grm.  gave  by  combustion  as  before 
0*4413  of  carbonic  acid,  and  0*1185  of  water. 

Density  of  vapour  found  .  .  3*7517 

Theory  C16H10 .  .  .  .  3*6665 

The  results  show  that  this  body  has  the  formula  C1GH10, 
and  that  it  is  doubtless  the  third  member  of  the  benzole 
series.!  Although  xylole — first  discovered  by  Cahours 
in  the  light  oil  separated  from  wood  spirit — has  had  a 
much  lower  boiling-point  assigned  to  it,  I  have  retained 
the  name  for  this  body,  since  the  results  which  I  have 
obtained  in  the  study  of  the  light  oil  from  wood-tar 
indicate  that  when  the  corresponding  body  from  this 
source  is  in  an  equal  state  of  purity  its  boiling-point 
will  agree  with  the  above  determinations.  I  may  here 
mention  that  I  have  obtained  a  body  from  wood-tar  at 
about  140°,  but  nothing  between  that  and  1  io°,  although 
special  pains  were  taken  with  the  intermediate  fractions. 
That  this  body  boiling  at  i4o°is  not  identical  with  cumole 
from  cuminic  acid  will  be  made  apparent  hereafter. 

IV.  Isocwniolc  ( Cymole  of  Mansjield).  —  Sp.  gr. 
o*8643at  o°  and  0*853  at  15°.  The  boiling-point  was  de¬ 
termined  with  the  usual  precautions.  Before  distillation 
commenced  the  temperature  of  the  boiling*  liquid  was 
196*5°;  at  the  close  (near  dryness),  167°.  With  the 
customary  corrections  for  the  average,  viz.,  166*75°,  we 
obtain  fot*  the  corrected  boiling  point  169*8°. 

Analysis. — 0*1944  grm.  gave  by  combustion,  as  before, 
0*6366  of  carbonic  acid  and  0*1896  of  water. 


Calculated. 

Found. 

Carbon  . 
Hydrogen 

*  ^18 
*  H12 

108 

12 

90*00 

10*00 

10*84 

120 

Density  of  vapour  found  . 

rp*i  _ _ * 

100*00  100*15 

•  4*3°,19 

Theory  . 


Hence  it  appears  that  the  calculated  density  on  the 
formula  C18H12  is  o*i 51  less  than  that  found  by  experi¬ 
ment.  The  calculated  density  on  the  formula  C20H14  pre¬ 
viously  assigned  to  this  body,  though  without  analysis 
or  determination  of  vapour-density,  is  4*645,  which  is 
0*302  greater  than  that  found  by  experiment. 

It  will  be  observed  that  the  difference  between  the 
density  found  and  that  calculated  on  the  formula  C20Hl4 
is  not  only  twice  as  large  as  the  corresponding  density 
calculated  on  the  formula  Cl8H12,  but  that  the  error  is 
reversed;  being  with  C20H14  a  deficiency,  while  with 
C4gH42  it  is  an  excess.  This  circumstance  goes  strongly 
to  show  that  the  lower  formula  is  the  true  one.  I  have 
but  rarely  met  with  an  instance  in  which  the  density 
found  was  not  greater  than  the  theoretical  density  ;  and 
I  have  usually  observed  that  the  excess  of  the  experi¬ 
mental  over  the  theoretical  density  is  larger  in  propor¬ 
tion  as  the  boiling-point  of  the  body  is  higher  • — - 
a  fact  which  needs  explanation.  Wurtz  observed  a 
similar  difference  between  the  determined  and  calculated 
vapour  densities  of  bodies  of  the  formulae  CnHn  and 
CnHn  +  2,  which  he  accounted  for  on  the  ground  that 
his  preparations  contained  an  admixture  of  bodies  less 
volatile,  the  vapours  of  which  would  remain  in  the 
balloon  and  increase  the  density.  But  I  do  not  accept 
this  explanation  for  the  substances  here  treated  of,  since 
they  invariably  distil  without  residue  within  a  range  of 
one  degree  of  temperature.  I  would  rather  rely  on  the 
supposition  that  the  high  temperature  employed  causes 

X  In  a  note  the  author  refers  to  the  publications  of  Hugo  Muller 
Bdchamp,  and  Xaquet,  September,  1864.  Muller’s  results,  he  says) 
agree  with  his  own.  Be'champ  erroneously  regards  it  as  a  new  hydro¬ 
carbon,  not  belonging  to  the  benzole  series.  Naquet  calls  it  a  new 
hydrocarbon,  and  gives  the  formula  Ci  sHi  2. 


partial  decomposition  of  the  substance,  which  would  bo 
more  liable  to  occur  the  higher  the  boiling  point  of  the 
body.  I  do  not,  however,  offer  this  as  an  explanation, 
but  merely  make  the  suggestion. 


Remarks  on  Mr.  Warren  s  “  Researches  on  the  Volatile 
Hydrocarbons,”  by  A.  H.  Church. 

In  the  Chemical  News  of  December  15,  an  account  of 
Mr.  C.  M.  Warren’s  careful  experiments  on  the  benzole 
series  is  commenced.  The  way  in  wThich  some  of  my 
early  results  are  criticised  compels  me  to  refer  at  once  to 
several  of  his  statements. 

Mr.  Warren  cannot  confirm  all  the  results  of  the  late 
Mr.  Mansfield,  but  when  this  chemist’s  views  are 
believed  to  have  been  incorrect  they  are  spoken  of  as 
“an  expression  of  opinion  in  advance  of  anticipated 
results ;”  but  when  I  am  wrong,  or  supposed  to  be  so,  I 
am  severely  handled.  I  am  quite  ready  to  admit  that 
nr^  own  opinions  have  in  several  respects  been  altered 
by  further  researches ;  w-hile  the  admirable  method  of 
fractionating  perfected  by  Mr.  Warren  has  enabled  him 
to  work  far  more  satisfactorily  than  was  possible  at  the 
time  I  tried  my  experiments  on  the  subject — just  eleven 
years  ago. 

I  regret  that  Mr.  Warren  has  not  made  himself  ac¬ 
quainted  with  all  my  papers  and  notes  on  the  benzole 
series.  Some  of  the  results  which  he  disputes  I  have 
already  corrected,  others  I  now  interpret  differently, 
while  one  or  two  of  his  own  discoveries  I  have  anti¬ 
cipated. 

I.  Hewzole  iSeries. — No  chemist  disputes  the  boil¬ 
ing  points  assigned  to  benzole,  cumole,  and  cymole — 'the 
benzole  being  obtained  from  coal  naphtha  and  from 
benzoic  acid,  the  cumole  from  cuminic  acid,  and  the 
cymole  from  oil  of  cumin.  My  own  results  published 
in  1855  were  not  new;  they  merely  confirmed  very 
strongly  the  results  of  others  : — Benzole,  8o*8°  C.  ; 
Cumole,  148*4°  C. ;  Cymole,  170*7°  C.  But  I  uninten¬ 
tionally  conveyed  the  impression  that  these  particular 
boiling  points  with  those  of  toluole  and  xylole  had  been 
taken  with  coal  naphtha  products  in  every  case.  The 
identity  of  the  hydrocarbons  from  various  sources  I  had 
accepted  too  implicitly  secondhand,  but  I  did  not  regard 
it  as  a  new  discovery  of  my  own. 

With  regard  to  toluole  and  xylole  the  case  is  different. 
The  xylole  which  I  obtained  with  a  constant  boiling 
point  of  126*2°,  I  expressly  stated  in  my  paper  in  the 
Philosophical  Magazine  for  June  1855  to  have  been 
derived  from  wood  spirit.  This  determination  does  not 
differ  widely  from  that  of  Cahours — 126°.  My  reasons 
for  believing  a  hydrocarbon  of  the  same  formula  to  exist 
in  coal  naphtha  are  fully  given  in  this  latter  paper. 

My  determination  of  the  boiling  point  of  toluole  does 
not  differ  widely  from  the  results  obtained  by  Glenard 
and  Boudault,  and  has  been  since  confirmed  by  Max 
Diirre.  These  three  determinations  are,  103*7°,  106° 
and  1 04°. 

II.  I*ai*aI*eMzoIe  Series. — I  am  still  convinced  of 
the  existence  of  a  series  of  hydrocarbons  in  coal, 
naphtha  isomeric  but  not  identical  with  that  to  which 
benzole  belongs.  The  mere  non-discovery  of  para- 
benzole  in  any  specimen  of  coal  naphtha  cannot  betaken 
as  proving  the  non-existence  of  this  body.  The  differ¬ 
ences  in  boiling  point,  liquid  density,  solubility  in  oil  of 
vitriol,  and  specific  refractive  energy  between  benzole 
and  parabenzole  I  have  already  fully  described.  When 
the  abstract  of  Mr.  Warren’s  memoir  is  concluded  I  may 
recur  to  this  point. 


GnSec.%%  1 865WS’ }  Supposed  Nature  of  Air  prior  to  the  Discovery  of  Oxygen. 


It  is  curious  to  notice  that  Mr.  Warren,  while  disput¬ 
ing  most  of  my  results,  actually  confirms  one  of  the 
most  important  of  them,  though  he" does  this  unwittingly. 
He  describes  the  hydrocarbon  boiling  at  140°  as  having 
the  formula,  C16H10,  assigned  to  xylole.  This  is  exactly 
what  J  have  myself  affirmed,  the  detection,  &c.,  of 
this  hydrocarbon  is  a  discovery  to  which  I  lay  claim.  I 
have  already  named  this  liquid  para-xylole  and  assigned 
the  formula  C1CH10  to  it,  and  found  it  to  boil  between 
140°  and  1410. 


On  the  Formation  of  Glucose  by  Leaves, 
by  M.  BOUSSINGAULT.* 

Tiie  supposition  that  the  production  of  glucose  and  its 
congeners  is  principally  effected  by  the  aerial  organs  of 
plants  is  contradicted  by  the  abundance  of  saccharine 
matter  in  the  stalks,  the  roots,  and  especially  by  the 
formation  of  the  same  matter  during  germination, 
when  the  leaves  are  not  yet  formed.  But  the  germina¬ 
tion  only  transforms  starch  into  glucose,  sugar,  and 
cellulose;  it  brings  no  combustible  element;  on  the 
contrary,  the  embryo,  for  its  nourishment,  consumes 
those  pre-existent  in  the  seed. 

By  looking  at  the  vegetable  world  in  its  entirety,  one 
is  convinced  that  the  leaf  is  the  first  resting  place  of 
the  glucosidcs,  which,  more  or  less  modified,  arc  found 
scattered  in  various  parts  of  the  organism  ;  that  it  is  the 
leaf  which  elaborates  them,  at  the  expense  of  the  car¬ 
bonic  acid  and  water.  In  maize,  wheat,  &c.,  the  accumu 
lation  of  saccharine  principles  takes  place  in  the  stalk, 
up  to  the  time  of  flowering,  when  all  that  has  been 
formed  assists  in  the  formation  of  the  seed.  In  beetroot 
this  receptacle  is  the  principal  fleshy  roof.  But  where 
there  is  neither  stalk  nor  root,  where  is  the  saccharine 
matter  formed  by  the  leaf  deposited  ?  In  the  leaf  itself, 
which  is  then  considerabh  extended.  The  most  striking 
example  is  presented  by  the  American  agave,  the  maquey, 
the  vine  of  the  Mexicans,  the  culture  of  which  extends 
from  the  time  of  Montezuma  and  further.  The  leaves 
of  the  agave  all  grow  from  the  neck  of  the  root;  they 
attain  2  metres  in  length,  centimetres  in  breadth,  and 
1  decimetre  at  the  point  of  attachment.  During  from 
fifteen  to  twenty  years  these  leaves  elaborate  and  accu¬ 
mulate  glucose,  until  the  stalk  which  is  to  bear  tbe 
flowers  and  fruits  begins  to  form.  Then  the  large, 
coriaceous  prickle-edged  leaves,  after  having  remained 
so  long  inclined  to  the  ground,  raise  themselves  and 
approach  the  conical  bud,  as  if  to  cover  and  protect  it. 
Then  there  is  a  very  apparent  and  gradual  movement, 
seeming  to  obey  a  will.  The  bud  lengthens  with  sur¬ 
prising  rapidity,  and  a  flower-stalk,  5  or  6  metres  in 
length,  is  soon  formed.  The  work  of  reproducing  the 
seed  is  thus  accomplished,  and  it  is  by  preventing  this 
that  the  Indians  procure  an  ample  harvest  of  the  sweet 
sap,  by  fermenting  which  they  prepare  pulque,  their 
favourite  intoxicating  drink.  One  agave  plant,  in  the 
environs  of  Cholula,  yields  in  four  or  five  months  nearly 
1  cubic  metre  of  sweet  liquid,  after  which  it  dies  ex¬ 
hausted,  as  it  would  also  die  exhausted  were  the  stalk 
allowed  to  developc  and  bear  flowers  and  fruit.  An 
agave  yields  in  four  months  about  100  kilogrammes  of 
glucose,  prepared  and  preserved  by  its  leaves  for  years. f 

There  is  no  doubt  as  to  the  origin  of  this  glucose;  it 
proceeds  from  the  carbonic  acid  and  water  decomposed 
by  the  leaves. 

*  Comptes  Rendus,  lxi.,  664. 

t  See  Boussinpault  “Sur  le  Pulque  :  ”  report  made  to  the  Imperial 
Commission  for  Mexico. 


^93 

To  conclude,  I  trust,  my  experiments  will  enable  me 
to  dispute  the  direct  formation  of  saccharine  matter  by 
the  green  parts  of  vegetables  exposed  to  the  sun. 


On  the  Supposed  Nature  of  Air  prior  to  the  Discovery 
of  Oxygen,  by  George  F.  Rodwell,  F.C.S. 

(Continued  from  page  74  ) 

XIV.  Slise  of  Pneumatic  Cliemistiy. — Wo  can 

scarcely  be  surprised  that  the  air  received  but  little 
attention  till  a  comparatively  late  period  in  the  history 
of  the  world,  when  we  remember  that  there  existed  no 
means  of  ascertaining  even  its  most  salient  properties. 
Inquiries  into  the  nature  of  an  intangible  and  invisible 
body,  which  exercises  no  apparent  effect  upon  the 
matter  around  it,  belong  to  a  somewhat  advanced  stage 
of  experimental  philosophy;  they  require  the  assistance 
of  a  large  amount  of  collateral  knowledge,  of  a  refine  d 
manipulation,  of  a  mind  tutored  in  the  mode  of  physical 
thought,  and  used  to  the  classification  of  diverse  phe¬ 
nomena.  The  most  obvious  property  of  matter  is  its 
visibility,  and  tbe  conception  of  it  divested  of  that  pro¬ 
perty  is  no  small  effort  to  an  ordinary  mind  ;  we  all 
know  the  invariable  wonderment  produced  at  a  popular 
lecture  when  carbonic  acid  is  poured  upon  a  lighted 
taper,  or  when  hydrochloric  acid  gas  and  ammoniacal 
gas  are  brought  into  contact.  When  we  call  to  mind 
the  ideas  which  obtain  among  the  unscientific  in  the 
present  day  in  regard  to  gaseous  bodies,  we  cannot 
wonder  that  so  little  was  formerly  known  of  the  air. 

The  ancients,  although  they  classed  air  among  the 
four  elements  from  which  they  conceived  the  world  had 
been  produced,  had  no  definite  idea  of  its  nature.  Many 
philosophers  doubted  whether  it  were  material,  and  the 
great  mass  of  the  people  scarcely  recognised  its  exist¬ 
ence.  The  fact  adduced  to  prove  its  materiality  (the 
simplest  and  most  obvious  that  could  occur  to  the  mind) 
was  that  it  could  be  felt  when  in  motion — viz.,  as  wind. 
Anaxagoras  went  a  step  further,  and  urged  as  an  addi¬ 
tional  proof  (a)  that  a  blown  bladder  resists  compression, 
and  (b)  that  an  inverted  drinking  vessel  when  plunged 
beneath  the  surface  of  water  is  found  to  remain  per¬ 
fectly  dry  inside,  which  would  not  be  the  case,  he  argues, 
unless  something  material  had  prevented  the  ingress  of 
the  water.  But  these  crude  experiments  merely  proved 
that  the  air  is  matter. 

Then,  again,  the  experiment  of  burning  a  candle  in  a 
closed  vessel  standing  over  water,  could  throw  no  light 
on  the  nature  of  the  air,  as  it  could  not  be  rightly  ex¬ 
plained  in  the  then  state  of  science.  It  may  be  con¬ 
sidered  the  earliest  experiment  in  pneumatic  chemistry; 
it  is  mentioned  by  almost  every  Middle  Age  writer 
on  alchemy  and  chemistry,  but  scarcely  two  give  a 
similar  explanation  of  the  phenomena  observed ;  nor 
is  this  to  be  wondered  at  when  we  remember  the 
amount  of  chemical  knowledge  required  for  its  explana¬ 
tion.  To  explain  it  in  its  entirety  it  was  necessary  to 
know  («)  that  the  air  is  composed  of  two  gases  ;  {b)  that 
they  are  insoluble  in  water;  (c)  that  during  combustion 
one  of  them  unites  with  the  burning  body  ;  (d)  that  a 
gas  soluble  in  water  is  the  result ;  (e)  that  the  other  gas 
cannot  unite  with  the  burning  body;  and  (/)  that  in  a 
known  volume  of  air  there  are  tour  volumes  of  the  latter 
gas  to  one  of  the  former.  No  wonder  the  experiment 
puzzled  the  scientific  mind  for  so  many  centuries.  No 
wonder  it  became  a  habit  to  fasten  a  pet  theory  upon  it, 
or  to  propound  one  specially  lor  its  explanation.  1  lioso 
old  philosophers  who  with  difficulty  spun  out  a  page 
or  two  about  it,  little  thought  how  much  was  linked 
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with  the  true  explanation  of  the  experiment,  how  their 
ponderous  and  unwieldy  theories,  upon  which  so  much 
thought  had  been  expended,  so  little  experiment,  would 
have  disappeared  utterly  ;  how  the  face  of  science  would 
be  changed  when  a  new  race  of  thinkers,  working 
slowly  and  laboriously,  were  destined  to  elucidate  each 
phase  of  the  experiment. 

But  although  this  experiment  remained  unexplained, 
it  proved  to  the  more  observant  the  important  fact  that 
flame  requires  air  for  its  sustenance — a  fact  which, 
although  by  no  means  generally  admitted,  found  sup¬ 
porters  from  the  time  of  Hero  of  Alexandria.  One  of 
the  first  air-pump  experiments  tried  by  Otto  Yon 
Guericke  was  1  or  the  purpose  of  ascertaining  whether 
a  candle  would  continue  to  burn  in  an  exhausted  re¬ 
ceiver  ;  and  Boyle,  in  his  first  pneumatic  treatise  (1660), 
mentions  several  proofs  that  combustion  cannot  proceed 
in  a  space  void  of  air.  In  an  essay  on  this  subject,* 
published  by  Boyle  in  1672,  we  find  hydrogen  for  the 
first  time  recognised  as  an  inflammable  body.  Among 
other  experiments,  he  poured  upon  iron  filings  “  a  saline 
spirit,  which  by  an  uncommon  way  of  preparation, 
was  made  exceeding  sharp  and  piercing immediately 
“  fumes”  were  given  off,  which  proved  to  be  inflammable. 
When  allowed  to  burn  within  an  air-pump  receiver,  the 
flame  suddenly  enlarged  itself  on  exhausting,  and  then 
went  out  altogether.  Boyle  does  not  appear  to  have 
studied  the  properties  of  the  new  gas,  but  contents 
himself  with  suggesting  that  it  consists  either  of  “  the 
volatile  sulphur  of  Mars,  or  of  metalline  steams  partici¬ 
pating  of  a  sulphurous  nature.” 

Boyle  also  published  in  1672  an  essay  entitled  “  Fire 
and  flame  weighed  in  a  balance ,”  in  which  are  detailed  a 
number  of  experiments  made  to  determine  the  amount 
gained  by  certain  metals  during  calcination.  We  have 
previouslyf  considered  at  some  length  John  Rey’s  im¬ 
portant  treatise  on  this  subject,  published  forty-two 
years  earlier.  One  of  the  first  papers  read  before  the 
.Royal  Society  (February  23,  1661)  was  “  On  the  weight 
of  bodies  increased  m  the  fire.”  The  experiments  were 
made  by  Lord  Brouncker  at  the  Tower  of  London,  and 
are  given  in  detail  in  Sprat’s  “History  of  the  Royal 
Society  but  they  are  by  no  means  concordant — so  little 
so,  indeed,  that  it  was  not  considered  as  a  proved  fact 
that  metals  gain  weight  at  all  during  calcination,  for  we 
find  on  March  20,  1661 — “  The  amanuensis  was  ordered 
to  make  the  experiment  of  the  calcination  of  antimony 
whether  it  increaseth  or  not;  and  to  weigh  it  before  and 
after,  in  and  out  of  the  water.” 

Boyle  found  that  an  ounce  of  copper  filings  heated  to 
redness  for  two  hours  gained  forty-nine  grains,  while  an 
ounce  of  tin  gained  one  drachm  during  calcination.  Tin 
and  lead  heated  in  hermetically  sealed  vessels,  under¬ 
went  partial  calcination,  from  which  Boyle  inferred  that 
“  glass  is  pervious  to  the  ponderous  parts  of  flame,”  and 
that  the  gain  of  weight  during  calcination  arises  from 
“  extinguished  flame  ”  assimilated  by  the  calx.  Boyle 
reduced  lead  from  its  calx,  hence  he  considers  a  calx 
neither  the  “  caput  mortuum  ”  nor  the  “  terra  damnata  ” 
of  the  body  calcined,  as  was  generally  believed,  but  rather 
as  the  body  submitted  to  calcination  plus  something  ab¬ 
sorbed  during  calcination.  It  is  curious  that  Boyle,  who 
had  worked  upon  the  air  with  certainly  more  assiduity 
than  any  of  his  contemporaries,  should  not  have  attri¬ 
buted  the  increase  of  weight  of  calces  to  the  action  of 
the  air  upon  the  body  calcined ;  more  especially  as  in  a 
treatise  published  in  1674  (“  Suspicions  about  some  hidden 

*  “  On  the  Difficulty  of  Preserving  Flame  without  Air.” 
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qualites  of  the  air  ”)  he  mentions  that  marcasitc  when 
exposed  to  the  air  becomes  covered  with  a  body  of  a 
vitriolic  nature ;  he  also  considers  that  the  efflorescence 
on  walls  comes  from  the  air,  and  suggests  there  is  a 
something  of  a  solar  or  astral  nature,  possibly  “  a  vola¬ 
tile  nitre,”  dispersed  throughout  the  air,  and  necessary 
for  the  sustenance  of  life  and  flame.  As  an  additional 
reason  for  believing  that  there  is  some  “  hidden  quality  ” 
in  the  air,  he  mentions  that  he  made  a  liquid  of  “subli¬ 
mate,  copper,  and  spirit  of  salt,”  which  was  of  a  dirty  red 
colour  so  long  as  it  was  kept  in  a  closed  phial,  but  when 
exposed  to  the  air  it  changed  to  “  a  green  exceeding^ 
lovely.” 

I  have  mentioned  above  Boyle’s  supposition  that  there 
is  “  a  volatile  nitre  ”  in  the  air,  and  this  ieads  us  to  the 
consideration  of  that  which  I  conceive  forms  the  basis  of 
pneumatic  chemistry — the  recognition  of  a  connexion 
between  the  air  and  nitre.  We  shall  find  as  we  proceed 
the  vast  importance  of  the  experiments  which  were 
made  to  determine  the  nature  of  that  connexion. 

Let  us  first  understand  how  such  dissimilar  bodies 
came  to  be  classed  together.  I11  the  Novum  Organum , 
Bacon  urges  the  necessity  of  collecting  together  what 
he  calls  “  a  number  of  instances  agreeing  in  one  form.” 
“  Inquisitio  formarum,”  he  writes, f  “  sic  procedit ;  super 
naturam  datam  primo  facienda  est  comparentia  ad  intel- 
lectum  omnium  instantiarum  notarum,  quae  in  eadem 
natura  conveniunt,  per  materias  licet  dissimillimas.” 
Following  out  this  last  clause  to  the  very  letter,  Bacon 
takes  the  heat  of  the  sun  as  the  first  “  instance  agreeing 
in  the  form  of  heat,”  and  classes  with  it  the  skins  of 
animals  and  oil  of  vitriol,  on  the  ground  that  the  former 
(as  he  supposed)  contained  heat,  and  the  latter  burnt 
linen.  On  the  same  principle  (and  certainly  with  equal 
reason)  some  philosophers  traced  a  relationship  between 
the  air  and  nitre  : — nitre,  when  thrown  upon  red-hot 
coals,  produces  very  intense  ignition ;  a  blast  of  air 
directed  upon  red-hot  coals  produces  the  same  effect, 
the  two  instances  obviously  “in  eadem  natura  conveniunt, 
per  materias  licet  dissimillimas.”  This  mode  of  proced¬ 
ure  may  appear  crude  and  likely  to  mislead,  when  we 
consider  Bacon’s  classification  of  instances  agreeing  in 
the  form  of  heat,  but  it  must  be  remembered  that  he 
gives  negative  instances  which  qualify  the  former,  and 
enable  the  mind  to  decide  whether  certain  instances 
which  appear  at  first  sight  to  agree  may  really  be 
admitted  as  such.  Moreover,  the  classification  is  only 
to  be  temporarily  made,  and  then  to  be  tested  rigidly  by 
experiment.  The  classification  of  the  air  with  nitre  (as 
also  Newton’s  familiar  classification  of  the  diamond 
with  combustible  bodies),  belong  to  that  class  of  in¬ 
stances  called  by  Bacon  “  instantiee  conformes  sive  pro¬ 
portionate,”  which  he  defines  as  “  primi  et  infimigradus 
ad  unionem  nature,”  leading  the  mind  “  ad  axiomata 
sublimia  et  nobilia.”§ 

Nitre  has  always  been  an  important  salt ;  it  was 
known  in  the  East  from  very  early  times,  and  after  the 
invention  of  gunpowder  was  largely  imported  into 
Europe.  Gekpr,  the  earliest  writer  on  chemistry  (8th 
century),  mentions  both  nitre  and  nitric  acid,  and  the 
former  figures  prominently  in  all  alchemical  and  old  che¬ 
mical  treatises.  It  was  called  saltpetre  from  the  fact  of 
its  being  found  adhering  to  rocks  {n erpos).  Bacon 
attributes  the  force  of  gunpowder  to  the  nitre  which  it 
contains,  “  which  having  in  it  a  notable,  crude,  and 
windy  spirit,  first  by  the  heat  of  the  fire  suddenly  dila- 
teth  itself,  and  we  know  simple  air  being  preternaturally 

J  Nov.  Org.,  Lib.  2,  Aph.  11. 

§  Nov.  Org.,  Lib.  2,  Aph.  27. 
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attenuated  by  heat  will  make  itself  room,  and  break 
and  blow  up  that  which  resisteth  it ;  and  secondly,  when 
the  nitre  hath  dilated  itself,  it  bloweth  abroad  the  flame, 
as  an  inward  bellows.”|| 

Shortly  after  the  establishment  of  the  Royal  Society, 
Mr.  Henshaw  (one  of  the  first  elected  Fellows)  read  a 
paper  before  the  Society  “  On  the  History  of  Nitre,” 
in  which  he  says  it  is  probable  “  that  the  air  is  every¬ 
where  full  of  a  volatile  kind  of  nitre  ”  generated  in  the 
clouds,  inasmuch  as  he  has  found  it  in  dew  and  rain. 
He  was  informed,  however,  that  no  earth  yields  so 
much  as  that  of  a  churchyard,  a  fact  which  militated 
somewhat  against  his  theory.  He  speaks  of  nitre  as 
“  the  darling  of  nature,  the  very  basis  and  generation  of 
nutriment.”  In  a  history  of  nitre  written  by  one 
William  Clark,  and  published  in  1670,  we  find  a  section 
with  the  rather  startling  title  “A  Chemical  Analysis  of 
Nitre ;  ”  nitre  was  heated  in  a  retort  with  potters’ 
earth,  when  red  vapours,  smelling  like  aquafortis,  and 
known  as  “  the  flying  dragon,”  were  copiously  evolved  ; 
an  analysis,  indeed,  in  the  broadest  sense  of  the  word, 
but  scarcely  justifying  the  title  of  the  chapter  describing 
it ;  for  we  must  remember  that  a  hundred  years  later 
the  term  “  chemical  analysis  ”  could  not  justly  be 
applied  to  any  operation  or  series  of  operations  in  the 
chemistry  of  the  period.  Clark  considers  that  thunder, 
lightning,  and  meteors  are  caused  by  nitre  in  the  air ; 
Sennertus  attributed  thunder  and  lightning  to  the 
meeting  of  nitrous  and  sulphurous  vapours — an  idea 
evidently  originating  from  the  knowledge'  of  the  com¬ 
position  and  properties  of  gunpowder.  Clark  attributes 
the  propulsive  force  of  gunpowder  to  the  sudden  con¬ 
version  of  the  nitre  it  contains  into  air.  He  mentions 
the  fact  that  nitre  was  used  by  chemists  for  converting 
some  metals  into  calx,  and  he  considers  that  metals 
become  rusted  when  exposed  to  the  air  on  account  of  the 
nitre  which  it  contains.  The  latter  part  of  Clark’s 
history  of  nitre  is  devoted  to  the  statement  of  som  e 
remarkably  wild  and  useless  speculations  ;  in  one 
chapter  the  author  proposes,  and  endeavours  to  support 
the  supposition,  “  That  the  fiery  rain  of  brimstone  and 
fire  on  Sodom  and  Gomorrah  was  lightning;  and  that 
nitre  is  expressed  by  the  word  fire.” 

Boyle,  in  a  short  essay  entitled  “ A  fundamental  ex - 
periment  with  nitre,”  mentions  that  he  prepared  pure 
nitre  by  crystallisation,  melted  it  in  a  crucible,  and  threw 
red  hot  cinders  into  the  molten  mass  until  deflagration 
ceased  ;  he  then  added  “  spirit  of  saltpetre  ”  to  the 
residue,  and  set  aside  to  crystallise ;  the  crystals  were 
found  to  resemble  saltpetre  in  every  respect.  He  also 
prepared  nitre  by  mixing  “  common  potashes  and  aqua¬ 
fortis  ”  and  crystallising. 

Although  a  certain  relationship  between  the  air  and 
nitre  was  very  generally  admitted,  philosophers  were  by 
no  means  agreed  as  to  the  form  and  character  of  that 
relationship.  Some  maintained  that  the  effects  produced 
by  the  air  are  due  to  its  containing  nitre,  others  that  the 
effects  produced  by  nitre  are  due  to  its  containing  air. 
Thus,  Hobbes  and  others  considered  that  nitre  consists 
of  “  many  orbs  of  salt  filled  with  air ;  ”  Gassendus,  in 
common  with  a  large  number  of  philosophers,  maintained 
that  particles  of  nitre  are  diffused  throughout  the  atmo¬ 
sphere  ;  while  Hooke,  in  his  ingenious  and  philosophical 
theory  of  combustion,**  affirms  that  the  portion  of  the 

||  “Sylva  Sylvavum.  A  Natural  History  in  Ten  Centuries.” 
Cent.  1,  par.  30. 

Read  August  14,  i65i,  and  printed  in  Sprat’s  “History  of  the 
Royal  Society.” 

*'*  gee  the  tenth  of  these  papers,  Chemical  News  for  February  17, 
1865. 
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air  which  renders  it  the  solvent  of  combustible  bodies, 

“  is  like,  if  not  the  very  same,  with  that  which  is  fixed  in 
saltpetre.” 

It  has  always  been  a  matter  of  regret  to  us  that 
Hooke’s  theory  of  combustion  has  received  so  little  atten¬ 
tion  at  the  hands  of  the  scientific;  it  was  only  last  year 
that  M.  Chevreul  (an  authority  on  matters  relating  to  the 
air),  wrote  in  the  Comptes  llendus,  “  On  doit  a  Stahl  la 
premiere  explication  de  la  combustion. ”ff  The  theory  of 
Stahl,  unsupported  either  by  experiment  or  sound  rea¬ 
soning,  cannot  be  compared  with  the  theory  of  Hooke, 
based  upon  experimental  results,  and  supported  by  just 
and  accurate  reasoning  :  Hooke  clearly  showed  the  part 
which  air  plays  in  combustion  ;  Stahl  adopted  the  phan¬ 
tasy  phlogiston.  Then  as  to  priority,  Hooke’s  theory 
was  perfected  when  Stahl  was  in  his  cradle,  and  was 
published  when  he  was  four  years  old.  Hooke’s  theory 
was  neglected  simply  because  it  was  so  little  known, 
and  this  was  owing  to  the  manner  in  which  it  was 
given  to  the  world.  Not  published  separately,  it  was 
not  even  designated  a  new  theory  of  combustion;  it 
forms  part  of  an  article  on  “charcoal  or  burnt  vege¬ 
tables  ”  in  the  “  Micrographia,”  a  work  in  which  we 
should  scarcely  look  for  a  new  theory  of  combustion, 
inasmuch  as  it  professes  to  detail  “  some  physiological 
descriptions  of  minute  bodies  made  with  magnifying 
glasses.”  Moreover,  there  is  nothing  to  guide  the 
reader  to  the  subject,  and  without  reading  the  whole 
book  he  would  not  be  likely  to  meet  with  it,  for  it  is 
buried  in  a  mass  of  irrelevant  matter.  It  is,  I  conceive, 
in  the  causes  given  above  that  we  must  seek  for  an  ex¬ 
planation  of  the  fact  that  one  of  the  most  original  and 
complete  theories,  which  has  ever  appeared  in  the  history 
of  science,  was  all  but  unknown  in  its  own  period,  and 
has  remained  almost  unnoticed  down  to  the  present  day. 

We  have  next  to  consider  the  important  treatise  “  He 
sal-nitro  et  spiritu  nitro-aereo,”  of  John  Mayow  ;  the 
first  of  the  five  great  works  on  pneumatic  chemistry 
which  were  published  before  the  discovery  of  oxygen. 


Chlorine  Water. — It  has  long  been  known  that  in 
chlorine  water  exposed  to  air  and  light  hydrochloric  acid 
is  formed.  Millon  has  lately  shown  that  some  hypo- 
chlorous  acid  is  also  produced.  More  recently  Barreswill 
has  proved  the  formation  of  some  perchloric  acid  under 
the  same  circumstances,  which  observation  has  been  con¬ 
firmed  by  Schmitt. — V Institute,  1865,  p.  231. 

Preparation  of  Iodide  of  Fotaisiain. — Fuchs 
places  100  parts  of  iodine  in  a  porcelain  dish  with  260 
parts  of  distilled  water,  and  adds  thereto  75  parts  of  pure 
carbonate  of  potash  and  30  parts  of  iron  filings.  The 
mixture  is  well  stirred  together,  and  allowed  to  stand. 
The  action  proceeds  slowly  by  itself,  but  is  hastened  by 
the  application  of  heat.  When  the  evolution  of  carbonic 
acid  has  ceased,  the  mixture  is  evaporated  to  dryness 
with  continual  stirring.  It  is  better  to  allow  the  mixture 
to  stand  for  some  time  in  a  lukewarm  drying  oven 
until  all  the  iron  is  peroxidised,  and  then  evaporate 
to  dryness.  The  dried  mass  is  then  placed  in  an  iron 
vessel  and  heated  to  a  dull  redness.  The  residue  is 
then  extracted  with  the  smallest  quantity  of  distilled 
water ;  the  solution,  which  has  usually  an  alkaline  re¬ 
action,  is  then  saturated  with  hydriodic  acid,  and  set 
aside  to  crystallise. — Dingier’ s  Polytech.  Journal,  Bd. 
T77>  s.  251-  _ , 

ft  “Note  historique  sur  les  manieres  diverse*,  dont  l’air  a  6t6  envi¬ 
sage  dans  ses  relations  avec  la  composition  des  corps.”  Comptes  Xendtis 
tor  December  iz,  1864. 
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Note  on  the  Preparation  of  Alizarine,  by  J.  Wallace 

Young. 

Having  been  lately  engaged  making  some  alizarine,  and 
after  having  tried  various  methods,  I  find  that  on  a  small 
scale  the  following  process  gives  good  results,  and  is 
readily  performed. 

Garamine  of  good  quality  is  extracted  with  alcohol ; 
the  solution  is  distilled  to  recover  excess  of  alcohol,  and 
the  residuum  is  carefully  dried.  A  little  of  the  extract 
so  prepared  is  placed  in  a  small  porcelain  basin,  and  over 
it  is  inverted  a  small  beaker  glass  over  the  mouth  of 
which  a  piece  of  filtering-paper  has  been  tied.  A  very 
gentle  heat  is  now  applied  to  the  basin,  the  extract  soon 
fuses,  and  alizarine  sublimes,  and  is  condensed  on  the 
bibulous  paper.  The  success  of  the  process  depends 
almost  entirely  on  the  proper  application  and  regulation 
of  the  heat;  for,  if  it  bo  too  great,  the  sublimation  is 
conducted  too  hastily,  and  the  product  will  invariably  be 
contaminated  or  spoiled  by  an  empyreumatic  oil  which 
is  formed.  But  if  the  temperature  has  been  properly 
regulated  the  alizarine  will  be  found  in  magnificent 
orange  red  needles,  often  half  an  inch  in  length,  adher¬ 
ing  to  the  filtering-paper.  If  the  heat  has  been  very  low, 
the  crystals  are  often  found  resting  immediately  on  the 
surface  of  the  extract. 
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Observations  on  Some  New  Compounds  of  Pyroxyline 
by  John  Spilleii,  F.C.S. 

In  the  Comptes  Pendus  of  the  Academy  of  Sciences, 
under  date  May  30,  1864,  appeared  an  interesting  com¬ 
munication  from  M.  Blondeau,  which  was  devoted  to  the 
description  of  some  new  ammoniated  products  of  pyroxy¬ 
line  upon  the  examination  of  which,  at  about  the  same 
time,  I  happened  also  to  be  engaged  in  connexion  with 
(he  investigation  of  gun-cotton,  undertaken  by  Mr.  Abel. 
The  substances  in  question  are  formed  whenever  gun¬ 
cotton,  or  the  soluble  variety  of  pyroxyline,  is  exposed  to 
the  vapour  of  ammonia,  and  the  chemical  action  facili¬ 
tated  by  maintaining  a  slightly  elevated  degree  of  tem¬ 
perature.  ■  The  operation  is  best  performed  on  a  small 
scale,  by  treating  some  forty  or  fifty  grains  of  explosive 
cotton  in  a  long-necked  flask  with  aqueous  ammonia 
(sp.  gr.  880),  added  by  successive  portions  of  eight  or  ten 
drops,  and  the  flask  fitted  with  a  very  loose  cork,  im¬ 
mersed  for  an  hour  or  two  in  a  water  bath  kept  at  the 
temperature  of  iooQ  to  1200  Fahr.  The  colour  of  the 
gun-cotton  speedily  changes  to  a  light  yellow,  which 
gradually  darkens  to  a  russet  brown,  and  its  physical 
aspect  undergoes  a  modification,  to  the  extent  of  becom¬ 
ing  a  soft,  friable  mass,  which  still  presents  a  fibrous 
appearance.  By  this  treatment  the  explosive  properties 
remain  almost,  if  not  quite,  unimpaired  ;  and  it  is  worthy 
of  mention  that  the  production  of  this  substance  in  large 
quantities  is  attended  with  risk,  and  that  explosions  have 
occurred  in  the  course  of  my  experiments  whenever  I 
increased  the  amount  of  material  operated  upon,  or  en¬ 
deavoured  to  employ  a  somewhat  higher  temperature,  in 
order  to  expedite  the  reaction. 

M.  Blondeau  claims  for  his  compound  advantages  on 
the  score  of  greater  permanence  and  superior  explosive 
power,  when  compared  with  the  varieties  of  gun-cotton 


which  have  lately  been  made  the  subject  of  experiment, 
with  the  view  to  their  use  in  warfare.  The  author  fur¬ 
ther  states  that  the  absorption  of  ammonia  by  the  gun¬ 
cotton  is  accompanied  by  an  increase  in  weight,  notwith¬ 
standing  the  elimination  of  a  certain  amount  of  oxygen 
in  the  form  of  water.  There  are,  he  believes,  several 
stages  in  the  reaction,  and  he  recognises  particularly  two 
bodies  having  the  following  formulae  : — 

Nitro-cellulo-triamide,  C1oII10O10(NO4)3,(NH2)3. 

Nitro-cellulo-pentamide,  C24H20O20(NO4)5,(NH2)5. 

It  is  not  necessary  for  the  present  purpose  to  follow 
the  author  through  the  remainder  of  a  series  of  interest¬ 
ing  bodies  derived  from  the  first  of  these  by  the  action 
of  lead  and  potassium  salts,  or  of  sulphuretted  hydrogen  ; 
but  we  cannot  omit  to  refer  to  a  statement  which  is  em¬ 
bodied  in  a  more  recent  communication  to  the  French 
Academy,  and  is  printed  in  the  Comptes  Pendus  of  the 
28th  August  last.  M.  Blondeau  remarks  that  he  has 
succeeded  in  converting  the  ammoniated  gun-cotton  (the 
pentamide  already  referred  to)  into  a  kind  of  saline  com¬ 
bination  by  treatment  with  hydrochloric  acid;  and, 
furthermore,  that  the  same  product  may  be  obtained  by 
boiling,  for  half  an  hour,  gun-cotton  in  a  tolerably  strong 
solution  of  sal  ammoniac,  then  washing  in  a  plentiful 
supply  of  water,  and  drying  in  the  sun.  The  formula  of 
the  compound  thus  formed  is  stated  to  be — 

C24H20O20(NO4)5,(NH2j5,(HCl)5. 

The  substance  is  said  to  be  permanent,  and  to  resist 
decomposition  at  all  temperatures  not  exceeding  that  of 
boiling  water  ;  it  is  equally  explosive  with,  but  gives 
off  during  combustion,  certain  products  in  addition  to 
those  furnished  by  ordinary  gun-cotton,  particularly' 
cyanogen  and  the  vapours  of  chloride  of  ammonia. 

Conceiving  this  substance  to  be  well  fitted  for  the  pro¬ 
duction  ot  a  collodion  which,  byT  the  addition  of  nitrate 
of  silver,  would  become  at  once  available  for  the  collodio- 
chloride  process,  I  attempted  its  preparation  in  the  hope 
that  it  might  prove  to  be  soluble  in  ether  and  alcohol. 
Failing,  however,  in  the  first  attempt,  I  made  repeated 
experiments  upon  several  different  varieties  of  gun-cotton 
(the  exact  quality  of  which  the  author  omitted  to  spe¬ 
cify),  following  to  the  letter  the  instructions  given,  but 
without  being  able  in  any  instance  to  fix  an  appreciable 
quantity  either  of  chlorine,  or  of  the  elements  of  ami- 
dogen.  It  is  needless  to  observe  that  a  mode  of  forma¬ 
tion  founded  upon  the  successive  production  of  the  am¬ 
moniated  and  of  the  chlorinated  compounds  would  be  too 
tedious  to  permit  its  use  in  the  practical  direction  already 
indicated. 

Inasmuch  as  I  could  not  perceive  anyr  alteration  in  the 
properties  of  the  gun-cotton  which  had  been  boiled  with 
solution  of  sal  ammoniac,  and  failing  in  obtaining  ana¬ 
lytical  proof  of  the  existence  of  chlorine  and  amidogen, 
I  proceeded  next  to  compare  the  weight  of  the  substances 
before  and  after  treatment.  In  operating  upon  weighed 
portions  of  the  highly-ex plosive  tri-nitro-cellulose,  and 
likewise  of  the  inferior  nitro-compound  usually  employed 
in  the  manufacture  of  collodion,  I  could  not  discover  the 
slightest  increase,  nor  indeed  any  alteration,  in  weight 
as  the  result  of  such  treatment.  The  samples  were,  of 
course,  thoroughly  washed  in  many  changes  of  distilled 
water  (until  nitrate  of  silver  failed  to  show  any  indication 
of  alkaline  chloride  yet  remaining)  and  they  were  allowed 
to  dry  by  free  exposure  to  air.  According  to  M. 
Blondeau’s  formulae,  which  exhibit  a  constitution  em¬ 
bracing  a  greater  number  of  hydrogen  and  oxygen  atoms 
than  usually  assigned  by  English  chemists,  the  chlori¬ 
nated  product  should  weigh  at  least  one-third  more  than 
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the  gun-cotton  from  which  it  is  prepared,  as  will  appear 
by  the  following  comparison  :  — 


C24 

H20 

O20 

5N05 


Pyroxyline. 
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Chlorinated  product. 
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.  .  20 
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.  182*5 


8 1 6*5 

With  respect  to  the  yellow  combinations  obtained  by 
the  action  of  ammonia  upon  gun-cotton  of  various  kinds, 
I  find  that  they  are  all  distinguished  by  their  ready 
solubility  in  wood  spirit,  and  in  mixtures  of  ether  and 
alcohol,  but  that  alcohol  alone  is  for  them  hut  an  indiffe¬ 
rent  solvent.  The  solutions  obtained  do  not  offer  any 
promise  of  being  successfully  employed  as  photographic 
collodion ;  firstly,  on  account  of  their  objectionable 
colour ;  and,  secondly,  by  reason  of  the  opaque  and  pul¬ 
verulent  qualities  of  the  film  left  on  evaporation. — Pho¬ 
tographic  News. 
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SOCIETY. 

November  28,  1865. 

R.  Angus  Smith,  Ph.D.,  F.R.S.,  be.,  President,  in  the 

Chair. 

Da.  Roberts  drew  attention  to  the  injurious  effects  pro¬ 
duced  by  burning  Pharaoh’s  serpents  in  close  rooms,  and 
gave  the  particulars  of  a  case  which  had  lately  come  under 
his  notice. 

Dr.  Roscoe  stated  that  in  his  opinion  persons  could  not 
be  too  careful  respecting  the  inhaling  of  even  small  quan¬ 
tities  of  mercury  vapour,  and  he  alluded  in  support  of  his 
opinion  to  the  fact  that  two  German  gentlemen  who  were 
engaged  in  a  London  laboratory,  in  the  preparation,  for  a 
scientific  purpose,  of  volatile  organic  mercury  compounds, 
had  recently  been  poisoned  by  the  accidental  absorption 
through  the  lungs  or  skin  of  very  small  quantities  of  the 
vapours  of  these  substances.  The  symptoms  character¬ 
istic  of  this  form  of  mercurial  poisoning  are  of  the  most 
painful  and  distressing  kind,  the  first  patient  dying  in  a 
state  of  mania  shortly  after  his  admission  into  the  hospital, 
and  the  second,  on  whom  the  effect  became  first  percep¬ 
tible  three  months  after  he  had  ceased  to  work  with  the 
substance,  now  lying  in  a  hopeless  state  of  idiocy. 

A  paper  was  read  “  On  the  Amount  of  Carbonic  Acid 
contained  in  the  Air  above  the  Irish  Sea,”  by  Mr.  T.  E. 
Thorpe,  Assistant  in  the  private  Laboratory,  Owen’s  Col¬ 
lege,  communicated  by  Professor  H.  E.  Roscoe,  F.R.S. 

The  determination  of  the  amount  of  carbonic  acid  con¬ 
tained  in  the  atmosphere  over  the  land  has  been  made  the 
subject  of  investigation  by  many  experimenters,  and  from 
the  results  obtained  by  Theodore  de  Saussure,  Brunner, 
Boussingault,  Angus  Smith,  and  others  we  are  acquainted 
with  the  exact  proportion  of  this  gas  contained  in  the 
atmosphere  under  varying  circumstances  of  situation  and 
weather. 

But  hitherto  the  influence  which  a  priori  must  neces¬ 
sarily  be  exercised  by  large  bodies  of  water  on  the  pro¬ 
portion  of  carbonic  acid  in  the  atmosphere  has  scarcely 
been  sufficiently  studied.  The  fact  that  a  considerable  in¬ 
fluence  is  exercised  has  certainly  been  noticed,  but  beyond 
the  incomplete  results  of  one  or  two  observers,  we  have 
no  numerical  data  from  which  to  judge  of  the  extent  of 
this  influence,  and  we  therefore  know  but  little  of  the 
changes  in  the  comparative  amount  of  the  atmospheric 
carbonic  acid  as  effected  by  the  waters  of  the  ocean. 


Dr.  Roscoe,  therefore,  suggested  that  I  should  under 
take  some  experiments  on  this  subject,  and  kindly  placed 
the  necessary  time  and  apparatus  at  my  disposal.  I  may 
here  be  allowed  to  express  my  thanks  for  his  kindness,  and 
for  the  advice  I  have  received  from  him  during  the  prose¬ 
cution  of  these  experiments. 

It  appeared  from  the  observations  of  Vogel  on  the  air 
of  the  Baltic  and  of  the  Channel  that  the  sea  abstracts  to 
a  very  considerable  extent  the  carbonic  acid  from  the 
atmosphere  ;  and  this  conclusion  was  apparently  confirmed 
by  the  experiments  of  Emmet  on  the  air  over  the  Atlantic 
and  at  Bermuda,  and  by  the  determinations  of  Watson  at 
Bolton,  made  on  the  air  blowing  from  the  seaward. 

These  experiments  were,  hovvever,  for  the  most  part, 
merely  qualitative,  and  the  circumstances  under  which 
they  were  made,  together  with  the  inaccurate  nature  of 
the  methods  employed,  render  such  a  conclusion  prema¬ 
ture.  In  fact,  the  experiments  of  Lewv  and  Morren  on 
the  nature  of  the  gases  which  sea  water  holds  in  solution 
at  different  periods  of  the  day  and  during  various  seasons 
of  the  year  would  appear  to  show  that  the  sea  may  pos¬ 
sibly  act  in  quite  the  opposite  direction,  and  cause  a  sen¬ 
sible  increase  in  the  comparative  amount  of  atmospheric 
carbonic  acid. 

The  air  contained  in  sea  water  consists  of  variable 
quantities  of  free  carbonic  acid,  oxygen,  and  nitrogen, 
and  Morren  and  Lewy  have  shown  that  the  changes  in 
the  relative  proportions  of  these  gases  depend — (j)  upon 
alteration  of  temperature  affecting  the  relative  amounts  of 
the  dissolved  gases  in  accordance  with  the  laws  of  gaseous 
absorption  ;  and  (2)  upon  the  variations  in  intensity  of 
direct  and  diffused  solar  light,  producing  a  corresponding 
effect  upon  the  vitality  of  sea  plants  and  animals,  and 
hence  altering  the  composition  of  the  dissolved  gases. 

Some  further  experiments  by  Lewy,  on  the  composition 
of  the  atmosphere  above  the  Atlantic  ocean  in  the  tropics, 
tend  to  confirm  the  above  supposition  of  the  possible  in¬ 
crease  in  carbonic  acid  in  the  atmosphere  above  the  sea. 
In  fact,  if  it  is  possible  that  the  composition  of  the  air 
above  the  sea  in  our  latitudes  Can  be  sensibly  altered  by 
this  phenomenon  of  the  variation  in  the  nature  of  the 
gases  in  solution  in  sea  water,  as  Lewy  and  Morren  assert, 
we  might  expect  that  the  atmosphere  above  the  tropical 
oceans  would  manifest  to  a  much  larger  extent  variations 
in  the  relative  amounts  of  carbonic  acid  and  oxygen,  since 
infusoria  exist,  as  is  well  known,  in  enormous  quantities 
in  these  oceans,  and  the  composition  of  the  air  in  their 
waters  must  necessarily  undergo  rapid  variation,  and  a 
considerable  evolution  of  the  dissolved  gases  must  con¬ 
sequently  occur.  At  the  instance  of  the  French  Academy, 
Lewy  collected  air  at  different  times  during  a  voyage  from 
Havre  to  Santa  Marta,  and  on  subsequent  analysis  not 
only  did  it  appear  that  the  mean  quantity  of  carbonic 
acid  was  sensibly  greater  in  the  air  of  the  Atlantic  ocean 
in  the  tropics  than  in  the  air  of  the  land,  but  also  that  the 
air  of  the  day  was  appreciably  richer  in  carbonic  acid  and 
oxygen  than  air  collected  in  the  night. 

On  comparing  the  means  of  each  series  Ave  have,  in 
10,000  volumes  of  air,  for  the 

Day  (mean  of  Night(meanof 

7  experiments.)  4  experiments.) 

Carbonic  acid  .  5*299  3*459 

Oxygen  .  .  2105*801  2097*412 

and  this  variation  appeared  to  increase  in  proportion  as 
the  middle  of  the  ocean  was  approached. 

This  remarkable  phenomenon,  of  the  variation  in  com¬ 
position  of  the  air  above  the  tropical  oceans,  may  doubt¬ 
less  be  accounted  for,  without  any  reference  to  the  direct 
action  of  infusoria,  by  the  heating  effect  of  the  sun  on 
the  sea  water  and  the  consequent  disengagement  during 
the  day  of  gas  proportionately  rich  in  carbonic  acid  and 
oxygen.  During  the  night,  on  the  other  hand,  as  this 
source  of  action  is  removed,  the  disengagement  may  be 
assumed  not  to  occur  ;  and,  following  Lewy,  one  may 


298 


Manchester  Literary  and  Philosophical  Society 


f  Chemical  News, 
(  Dec.  22,  1865. 


perceive  that  this  difference  would  become  more  appre- 
ciable  and  easier  to  trace  in  air  at  great  distances  from  any 
continent  than  in  air  collected  nearer  the  coasts,  and,  con¬ 
sequently,  liable  to  be  mixed  with  the  air  of  the  land. 

Although  the  precision  of  these  results  is  certainly  re¬ 
markable,  they  still  require  confirmation.  The  air  was 
collected  in  glass  tubes  of  about  100  c.c.,  and  analysed 
eighteen  or  twenty  months  after  in  the  eudiometric  appa¬ 
ratus  of  Regnault  and  Reiset.  The  fact  pointed  out  by 
Regnault  that  air  which  has  remained  for  any  great  length 
of  time  in  glass  tubes  invariably  exhibits  notable  diminu¬ 
tions  in  the  amount  of  carbonic  acid,  since  the  glass  absorbs 
a  portion  of  this  gas  ;  and  the  difficulty  generally  expe¬ 
rienced  in  accurately  noting  contractions  so  minute  as  the 
absorption  of  the  carbonic  acid  from  a  small  volume  of 
atmospheric  air,  are  circumstances  which  may  possibly 
influence  the  reliability  of  the  results. 

The  kind  permission  of  the  Honourable  Board  of  Trinity 
House  has  enabled  me  during  the  vacation  of  last  summer 
to  make  some  additional  experiments  in  this  direction  on 
board  the  Bahama  Bank  Light-vessel,  situated  in  the  Irish 
sea,  latitude  540  21'  and  longitude  4°  ii',  seven  miles 
W.N.W.  of  Ramsey,  Isle  of  Man,  and  consequently 
nearly  equidistant  from  the  nearest  shores  of  England, 
Scotland,  and  Ireland.  The  ship  is  placed  to  mark  the 
proximity  of  a  dangerous  bank,  by  which,  for  the  greater 
part  of  the  day,  a  strong  current,  setting  in  from  the 
southward,  flows  through  the  North  Channel  and  thence 
into  the  Atlantic. 

These  experiments  were  made  in  the  early  part  of 
August,  at  the  same  periods  of  the  twenty-four  hours — 
namely,  about  4  a.m.  and  4  p.m.,  or  nearly  the  times  of 
minimum  and  maximum  temperature. 

Pettenkofer’s  method  of  analysis  was  adopted,  with  the 
improvements  in  the  practical  details  suggested  by  Angus 
Smith.  This  method  is  in  principle  similar  to  the  one 
adopted  by  Watson  and  Emmet,  but  admits  of  far  more 
delicacy  and  precision  in  practice.  Baryta  is  substituted 
for  lime  water,  and  oxalic  for  sulphuric  acid.  The  solution 
of  oxalic  acid  for  these  experiments  was  made  so  that  one 


cubic  centimetre  of  it  corresponded  to  one  milligramme  of 
carbonic  acid  ;  it  thus  contained  2-864  grms.  of  pure  crys¬ 
tallised  oxalic  acid  per  litre.  Twenty-five  cubic  centi¬ 
metres  of  the  baryta  solution  were  originally  made  to 
correspond  to  about  twenty- eight  of  oxalic  acid  ;  but,  of 
course,  the  exact  strength  of  the  baryta  water  was  ascer¬ 
tained  previous  to  each  experiment.  The  bottles  were 
generally  filled  with  the  air  by  means  of  the  bellows  ;  but 
sometimes  when  the  wind  was  strong  it  sufficed  to  hold 
them  up  for  a  minute  or  two  in  such  a  manner  that  the  air 
could  circulate  freely  within.  The  baryta  water  remained 
in  contact  with  the  enclosed  air  for  three-quarters  of  an 
hour  to  one  hour,  during  which  time  the  bottles  were 
frequently  agitated.  Although  even  this  is  longer,  per¬ 
haps,  than  is  actually  required  for  the  complete  absorption 
of  the  carbonic  acid,  still,  for  the  sake  of  conclusiveness, 
in  experiment  4  the  bottles  were  allowed  to  stand  for 
three  hours,  and  in  experiment  1 3  for  six  hours,  before 
the  solutions  were  tested.  The  capacities  of  the  two 
bottles  which  served  for  all  the  experiments  were  48 15  c.c. 
and  4960  c.c.  The  burette  was  Mohr’s  modification,  for 
which  a  table  of  calibration  had  been  constructed  by 
weighing  and  interpolating  in  the  ordinary  way. 

The  fact  that  the  various  meteorological  changes  influ¬ 
ence  to  such  a  remarkable  extent  the  nature  and  amount 
of  the  gases  dissolved  in  sea- water  renders  it  necessary,  in 
any  investigation  on  the  constitution  of  the  atmosphere 
over  the  sea,  to  take  particular  account  of  these  changes. 
Accordingly  the  temperature,  pressure,  and  degree  of 
humidity  of  the  air  ;  direction  and  force  (estimated — 
Beaufort’s  system)  of  wind)  ;  amount  (estimated — over¬ 
cast  =  10)  and  nature  of  clouds,  and  general  appearance 
of  the  day,  together  with  the  temperature  of  the  sea¬ 
water  and  amount  of  sea  disturbance  (1  to  9),  were  noted 
at  the  time  of  each  experiment. 

The  following  table  showrs  the  results  of  these  observa¬ 
tions,  together  with  the  amount,  in  volumes,  of  the  car¬ 
bonic  acid  in  10,000  volumes  of  air.  All  the  experiments 
which  were  made  are  here  given.  The  hours  of  observa¬ 
tion,  as  before  stated,  were  4  a.m.  and  4  p.m.  - 
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In  comparing  these  results  with  the  following  deter¬ 
mination  of  the  carbonic  acid  contained  in  land  air,  it  is 
seen  that  the  air  of  the  Irish  Sea  contains  a  much  smaller 
proportion  of  earbonic  acid  than  in  the  air  of  the  neigh¬ 
bouring  land.  _  The  most  extensive  observations  on  the 
land  air  have  given  as  means  : — 


Observer. 

Th.  de  Saussure 

Boussingault, 

Verver, 


Locality. 

Chambeisy, 

Paris, 

Groningen, 


No.  of  Vols-  hl 

Expts.  I0>°00  of 

air. 

io4  4’I5  1 

142  3-97 

90  4*20 


Observer. 


Locality. 


No.  of 
Expts. 


Vols.  in 
10,000  of 
air. 


Roscoe,  1st  series,  London  &  Manchester,  108 
,,  2nd  ,,  Manchester,  53 

Smith,  ,,  200 

General  mean  of  land  air, 

Mean  of  26  expts.  on  sea  air 

It  would  also  appear  that  no  difference  is  discernible  in 
the  amount  of  carbonic  acid  in  the  air  of  day  and  night 
over  the  Irish  Sea.  On  the  other  hand,  from  Saussure’s 
observations,  a  decided  difference  may  be  traced  between 
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day  and  night  air  on  the  land — a  conclusion  subsequently 
confirmed  by  several  experimenters. 

In  noting  the  above  mean  3’o8,  and  the  apparent 
identity  in  the  amount  of  carbonic  acid  in  the  air  of  day 
and  night  over  the  sea,  it  should  be  borne  in  mind  that 
July  and  August  are,  in  general,  the  hottest  periods  of  the 
year  (these  months  were  unusually  hot  this  year,  1865), 
and  that,  consequently,  all  the  influences  maybe  supposed 
at  work  which  would  tend  to  increase  the  relative  amount 
of  carbonic  acid,  and  render  appreciable  any  difference  in 
the  air  of  night  and  day. 

The  conclusions  therefore  to  be  drawn  from  these  ex¬ 
periments  are : — 

1.  That  the  influence  of  the  sea  in  our  latitudes  in 
abstracting  the  carbonic  acid  from  the  atmosphere  is  not 
so  great  as  the  old  experiments  of  Yogel  and  others  would 
lead  us  to  suppose. 

2.  That  the  sea  in  our  latitudes  does  not  act  in  increasing 
the  amount  of  carbonic  acid  in  the  air  above  the  ocean,  as 
found  by  Lewy  over  the  Atlantic  near  the  equator. 

3.  That  the  differences  observed  in  the  air  of  night  and 
day  by  Lewy  on  the  Atlantic  are  not  perceptible  in  the 
air  above  the  Irish  Sea. 

4.  That  in  the  month  of  August,  1865,  the  mean  quan¬ 
tity  of  carbonic  acid  in  the  atmosphere  of  the  Irish  Sea 
was  3'o8  in  10,000  volumes  of  air. 

In  conclusion,  I  beg  to  acknowledge  the  kind  attention 
which  I  received  from  Captain  Temple  and  from  his  crew 
during  my  stay  on  board  his  ship. 

PHARMACEUTICAL  SOCIETY. 

Wednesday  Evening ,  December  6. 

Mr.  Hills,  Vice-President ,  in  the  Chair. 

After  the  usual  preliminary  business,  Mr.  Squire  called 
the  attention  of  the  Society  to  “  Cod  Liver  Extract.”  He 
had  brought  with  him  the  extract  resulting  from  the 
evaporation  of  the  water  which  oozes  out  of  the  cod’s  liver 
when  extracting  the  oil.  He  finds  that  on  the  average 
28lbs.  of  large  and  fresh  livers  yield  i2lbs.  of  oil  and  1  lb. 
of  water  ;  this  evaporated  yields  2  oz.  of  extract.  5  grs. 
of  the  extract,  when  purified,  is  stated  by  Messrs.  Barr 
and  Co.  to  be  equal  to  a  tablespoonful  of  cod  liver  oil. 
It  was  this  startling  announcement  that  induced  him  to 
have  the  water  collected  and  evaporated,  in  order  that  the 
members  of  the  Society  might  examine  the  product  and 
judge  for  themselves,  and  if  it  was  thought  worth  while 
to  have  it  analysed  in  their  laboratory.  He  thought  it 
was  highly  important  for  us  to  know  whether  or  not  that 
we  were  throwing  away  so  valuable  a  nutrient  as  these 
gentlemen  state  it  is. 

A  gentleman  who  attended  for  Messrs.  Barr  and  Co. 
explained  that  the  cod  liver  extract  was  in  no  wise  a  secret 
or  quack  remedy.  The  method  by  which  it  was  prepared, 
he  said,  had  been  patented,  and  he  read  the  specification 
of  the  first  of  the  two  patents  taken  out  by  the  proprietors. 

Mr.  Squire  wished  to  knowr  how  the  value  of  the  extract 
was  estimated,  so  as  to  compare  it  with  the  value  of  the 
cod  liver  oil. 

It  was  explained  in  reply  that  the  amount  of  extractive 
and  inorganic  matters  yielded  by  a  given  amount  of  the 
oil,  and  supposed  to  be  the  same  as  those  contained  in  the 
extract,  give  the  means  of  determining  the  relative  value 
of  the  oil  and  extract. 

Dr.  Attfield  said  that  he  would  not  shrink  from  making 
the  analysis  suggested  by  Mr.  Squire  ;  but  he  thought  the 
question  one  on  which  chemistry  could  throw  but  little 
light.  It  was  a  matter  for  physicians,  who  observed  the 
effects  of  medicines,  to  decide. 

Mr.  Deane  thought  it  was  no  business  of  the  Pharma¬ 
ceutical  Society  to  take  up  the  analysis  of  proprietary 
medicines.  If  one  was  alleged  to  be  poisonous  or  dan¬ 
gerous,  it  was  another  matter ;  but  in  general  it  wras  no 
part  of  the  Society’s  business  to  expose  nostrums. 
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Mr.  Squire  replied  that  he  had  no  wish  to  expose  nos¬ 
trums.  In  the  present  case  it  was  asserted  that  this  extract, 
which  was  usually  thrown  away,  was  much  superior  to 
the  oil  which  was  preserved,  and  he  thought  it  of  import¬ 
ance  to  establish  the  truth  or  falsehood  of  this  assertion. 

Dr.  Edwards  contended  that  the  discussion  was  one 
which  the  Society  could  not  enter  upon.  They  could  not 
decide  upon  the  therapeutic  value  of  a  medicine. 

The  Chairman  suggested  that  Mr.  Squire  should  induce 
a  medical  friend  to  make  some  experiments  with  the  extract, 
and  report  the  results  to  the  Society. 

Mr.  Barr  (?)  said  that  the  extract  itself  was  sold  to 
druggists  or  medical  men,  who  could  use  it  in  whatever 
form  they  pleased.  Under  the  first  patent,  he  might 
explain,  only  the  aqueous  extract  was  used,  but  under  the 
second  this  extract  wras  treated  wdth  alcohol  and  ether, 
and  all  the  extracts  (so  we  understood)  were  used  together. 

The  subject  was  then  dropped. 

Dr.  Attfield  read  a  note  from  Mr.  Groves,  who  claimed 
to  have  first  made  known,  in  a  communication  to  the 
Pharmaceutical  Conference  on  the  “  Rancidity  of  Fats,” 
the  fact  that  some  essential  oils,  especially  those  of  pimento 
and  cloves,  prevent  ointments  from  becoming  rancid. 

Mr.  Reynolds  exhibited  some  models  of  fungi  of 
German  manufacture. 

The  Chairman  expressed  an  opinion  that  a  set  should 
be  purchased  for  the  Society’s  museum. 

Professor  Bentley  called  attention  to  specimens  of  Yic- 
torian  products  lately  exhibited  at  the  Dublin  Exhibition, 
and  now  presented  to  the  Society.  Among  them  was  some 
of  the  oil  of  the  Eucalyptus  odorata,  now  imported  into 
this  country  in  considerable  quantities,  and  used  to  scent 
soaps. 

Dr.  Attfield  then  read  a  long  communication  “  On  the 
Physics  of  Filtration,”  a  report  of  which  w'e  are  obliged 
to  defer. 


ACADEMY  OF  SCIENCES. 

December  11,  1865. 

Several  communications  on  the  subject  of  “  Cholera  ” 
were  read.  We  need  only  mention  that  by  M.  Rezard  de 
Wouves  “  On  the  Diagnosis  of  Cholera  by  the  Presence  of 
Albumen  in  the  Urine  of  the  Patient  at  the  Commencement 
of  the  Malady.”  The  presence  of  albumen  in  the  urine 
is  regarded  by  the  author  as  the  one  characteristic  and 
distinguishing  symptom  between  simple  diarrhoea  and 
true  cholera. 

M.  Nickles  presented  a  note  “  Oti  a  New  Character 
Distinctive  betioeen  Cane  Sugar  and  Glucose.”  The 
behaviour  of  cane  sugar  and  glucose,  when  heated  with 
bichloride  of  carbon,  is  as  different  as  black  from  white. 
In  other  words,  cane  sugar  sealed  in  a  tube  with  the 
bichloride  and  heated  for  some  time  to  about  ioo°  C.,  soon 
turns  black  ;  while  glucose,  under  the  same  circumstances, 
keeps  its  colour.  Although  the  bichloride  of  carbon  alone 
is  not  decomposable  at  a  temperature  of  98°,  the  author 
believes  that  in  this  experiment  a  decomposition  takes 
place,  chlorine  being  set  free  in  the  first  instance,  and 
passing  subsequently  to  the  state  of  hydrochloric  acid  by 
its  action  on  the  organic  matter.  That  chlorine  is  formed 
first,  and  then  hydrochloric  acid,  the  author  con¬ 
siders  is  proved  by  the  following  experiments  In  one 
tube,  dry  glucose  and  bichloride  of  carbon  are  sealed;  in 
another,  dry  tartaric  acid  and  bichloride  of  carbon ;  in  a 
third,  a  mixture  of  dry  tartaric  acid  and  dry  glucose,  and 
bichloride  of  carbon.  All  three  tubes  are  then  heated  in 
a  steam  bath.  In  the  first  two  tubes  no  action  is 
observed  ;  in  the  third,  the  mixture  is  seen  to  swell  up 
and  turn  brown,  and  on  opening  it  the  tube  is  found  to 
contain  free  chlorine.  The  explanation  of  this  appears  to 
be  that  the  decomposition  of  the  bichloride  is  determined 
by  the  elements  of  water  separated  during  the  production 
of  the  gluco-tartaric  acid. 
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Notices  of  Patents  — Correspondence . 


M.  Caron,  in  a  note,  announced  his  “  Discovery  of 
Niobium  and  Tantalum  in  the  Tin  Ore  of  M ontebras  ” 
(Creuse)  to  the  extent  of  some  z  or  3  per  cent,  of  the 
mineral. 

M.  E.  Ivopp  communicated  an  account  of  the  “  Chemical 
Examination  of  some  Ornaments  Found  in  a  Celtic  Tomb." 
He  gives  the  analyses  of  two  rings,  composed  chiefly  of 
tin  and  copper,  and  of  a  third  ring,  which  seems  to  have 
been  made  of  some  very  bituminous  or  resinous  fossil 
wood. 

M.  Houzeau  addressed  a  short  note  on  “  Ozone."  He 
is  very  unwilling  to  believe  that  his  paper  will  not  really 
detect  ozone  in  the  atmosphere,  while  he  admits  that  it 
gives  no  decisive  proof  of  the  presence.  He  agrees  with 
M.  Fremy  that  such  decisive  proof  is  wanting;  but  he 
still  believes  in  the  existence  of  atmospheric  ozone. 

M.  Payen  replied  to  the  note  of  M.  Personne  last  week, 
and  claimed  the  first  publication  of  the  explanation  of  the 
decolouration  of  iodide  of  starch  by  heat  in  1843.  M. 
Personne  made  his  communication  on  the  subject  in  1861. 


NOTICES  OF  PATENTS. 


GRANTS  OF  PROVISIONAL  PROTECTION  FOR 

SIX  MONTHS. 

Communicated  by  Mr.  Vaughan,  Patent  Agent,  54,  Chancery 

Lane,  W.C. 

2952.  R.  Jones,  Botolph  Lane,  London,  “Improve¬ 
ments  in  preserving  animal  and  vegetable  substances,  and 
in  means  or  apparatus  employed  therein.” — Petition 
recorded  Nov.  16,  1865. 

3042.  W.  R.  Lake,  Southampton  Buildings,  Chancery 
Lane,  “An  improved  composition  fur  enamel,  paint, 
varnish,  cement,  or  plaster.” — A  communication  from 
W.  B.  Watkins,  New  York,  U.S.A. — Nov.  27,  1865. 

3071.  W.  Thompson,  Lower  Gardiner  Street,  Dublin, 
“  Improvements  in  fining,  purifying,  and  mellowing 
spirituous  liquors,  by  combining  therewith  other  sub¬ 
stances  for  the  production  of  a  new  spirituous  or  vinous 
compound  therefrom.” 

3075.  J.  Garngee,  Bayswater,  Middlesex,  “  Improve¬ 
ments  in  disinfecting  stables  and  cattle  sheds,  and  in  the 
apparatus  employed  therein.” — Nov.  30,  1865. 

3095.  E.  D.  Wilson,  Edinburgh,  “  Improvements  in 
furnaces.” 

3101.  I.  N.  Bennie,  Gowan,  Lanarkshire,  “Improve¬ 
ments  in  apparatus  for  distilling  oils  and  condensing  oily 
vapours.” — Dec.  2,  1865. 

3109.  W.  Beardmore,  Parkhead,  Lanarkshire,  “  Certain 
improvements  in  the  construction  of  forge  furnaces.” 

3111.  A.  Paraf  and  R.  S.  Dale,  Manchester,  “A  new 
colouring  matter  for  producing  scarlet  colours  upon  woven 
fabrics  and  yarns.” 

3115.  J.  Tomlinson,  Eden  Mount,  Carlisle,  “Improve¬ 
ments  in  the  manufacture  of  disinfectants.” — Dec.  4,  1865. 

3119.  R.  A.  Brooman,  Fleet  Street,  London,  “Anew 
or  improved  cement  or  composition  applicable  to  the  agglo¬ 
meration  or  moulding  of  various  materials,  and  to  other 
useful  and  decorative  purposes.”  A  communication  from 
S.  Sorel  and  E.  J.  Menier,  Paris. — Dec.  5,  1865. 

Notices  to  Proceed. 

1936.  W.  Richards  and  J.  Richards,  Oldbury,  Wor¬ 
cestershire,  “  Certain  improvements  in  the  manufacture 
of  sal  ammoniac.” — Petition  recorded  July  26,  1865. 

1964.  E.  Sabel,  Moorgate  Street,  London,  “Improve¬ 
ments  in  the  manufacture  of  iron  and  steel.”  A  com¬ 
munication  from  M.  D.  Henvaux,  Saint  Servais,  near 
Namur,  Belgium. — July  29,  1865. 

2015.  E.  L.  Ransome,  Ipswich,  Suffolk,  “Improve¬ 
ments  in  paints  or  preparations  for  coating  surfaces. — 
August  3,  1865. 

2105.  J*  F.  Boetius,  Smethwick,  Staffordshire,  “  Im¬ 
provements  in  furnaces  to  be  used  in  the  manufacture  of 


glass,  and  iron,  and  steel,  and  for  other  like  purposes.” 
A.  communication  from  H.  Boetius,  Scliaunstcin,  near 
Obernkirehen,  Germany. — August  15,  1865. 

2219.  II.  Terrell,  Basinghall  Street,  London,  and  T.  Dow, 
Alpha  Road,  New  Cross,  Kent,  “Improvements  in  the 
method  of  and  apparatus  for  treating  peat  and  other 
plastic  materials.” — August  29,  1865. 

2482.  C.  II.  L.  Wintzer,  Osnabriick,  Hanover,  “  Im¬ 
provements  in  separating  phosphorus  from  iron  and  other 
metals  in  metallurgical  processes.” — September  27,  1865. 

2870.  F.  Prange,  Liverpool,  “  Improvements  in  the 
manufacture  of  steel.”  A  communication  from  J.  Rosen¬ 
thal  and  F.  Gierow,  Berlin,  Prussia. — November  7,  1865. 

2964.  W.  E.  Newton,  Chancery  Lane,  “An  improved 
process  for  hardening  malleable  and  non-malleable  cast 
iron.”  A  communication  from  T.  H.  Jenkins,  New  York, 
U.S.A. — November  17,  1865. 

2187.  C.  A.  Watkins,  Greek  Street,  Westminster,  “Im¬ 
provements  in  apparatus  for  supplying  carbonic  acid  gas 
to  casks  and  other  vessels  from  which  beer,  wine,  and  other 
fermented  liquors  are  drawn.” — Aug.  25,  1865. 

2682.  W.  Beardmore,  Parkhead,  Lanarkshire,  “Im¬ 
provements  in  furnaces.” — Oct.  17,  1865. 

3025.  W.  A.  Lyttle,  General  Post  Office,  London, 
“Improvements  in  furnaces.” — Nov.  25,  1865. 


CORRESPONDENCE. 


New  Cornish  Minerals. 

To  the  Editor  of  the  Chemical  News. 

Sir,— Hard  work  may  bring  its  own  reward,  but  it.  some¬ 
times  brings  other  things  which  are  not  very  nice.  On  the 
whole  it  is  better  not  to  labour  overmuch.  To  analyse  and 
describe  a  really  new  and  interesting  mineral  is,  it  seems, 
an  unwarrantable  liberty  for  a  chemist  to  take.  To  analyse 
and  describe  several  new  minerals  is  more  than  a  mistake  ; 
it  may  even  amount  to  a  crime,  if  the  wretched  chemist 
chance  to  speak  cf  the  crystallography  of  any  of  his  new 
species.  Most  chemists,  however,  do  not  commit  this 
offence  ;  they  are  generally  content  with  the  safe,  though 
vague,  expressions  “  the  substance  crystallises  in  delicate 
tufts  of  needles;”  or,  “in  hard  and  lustrous  prisms.” 
But  I  must  now'  describe  my  own  offence,  and  try  to  show 
that  I  have  not  been  so  very  wicked  after  all. 

In  the  Chemical  N e ws  of  September  1-5  I  gave  a  brief 
note  on  a  new  phosphate  of  cerium.  Shortly  afterwards 
Mr.  Greville  Williams  established  the  presence  of  didy- 
mium  in  the  mineral,  and  was  good  enough  to  name  it 
Churchite.  But  before  this  occurred,  I  had  sent  to  the 
Chemical  Society  my  full  memoir  on  three  new  mineral 
species  from  Cornwall,  cerous  phosphate  being  fully  de¬ 
scribed  therein.  My  paper  should  have  been  read  at  the 
first  meeting  of  the  present  session  of  the  Chemical  Society, 
had  not  the  Secretary  accidentally  mislaid  it.  So,  at  five 
minutes’  notice,  I  gave  a  lame  account  of  my  chief  results. 
Afterwards,  Professor  Maskelyne,  although  he  did  not 
accept  my  opinion  as  to  the  crystalline  form  of  the  new 
mineral,  yet  spoke  of  the  interest  attached  to  my  discovery, 
in  courteous  and  congratulatory  terms.  But  a  change  has 
now  taken  place.  Professor  Maskelyne  now  speaks  of  me 
as  “  the  chemist  who  introduced  the  mineral ;  ”  how'  ele¬ 
gant  a  way  of  avoiding  the  suggestion  of  “  Mr.  Church’s 
discovery  ! ’’—and  thinks  that  it  would  have  been  wrell  if 
I  had  adopted  in  my  paper  the  diffident  tone  with  which 
he  credits  my  speech  before  the  Chemical  Society.  Pro¬ 
fessor  Maskelyne  further  says  “  there  are  no  grounds  what¬ 
ever  at  present  for  calling  the  mineral  oblique,”  &c.  In 
answer  to  this  statement,  I  beg  to  say  that  my  paper  is 
essentially  chemical,  and  is  so  entitled  ;  that  the  attempted 
description  of  the  crystalline  form  of  the  species  is  con¬ 
fessedly  imperfect,  and  is  prefaced  by  the  modifying  words 
“It  would  appear,”  &  c. ;  and  that  my  opinion  thus  doubt¬ 
fully  expressed  was  not  formed  hastily,  but  after  numerous 
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angular  measurements,  and  after  careful  study  of  the 
cleavages.  For  these  purposes  my  specimen  must  be  far 
more  suitable  than  the  specimens  which  Professor  Maske- 
lyne  possesses,  and  which,  he  says,  are  in  every  respect 
inferior. 

Professor  Miller,  of  Cambridge,  was  good  enough  to 
inform  me  that  from  a  small  fragment  which  I  forwarded 
to  him  he  had  not  been  able  to  detach  a  crystal  so  as  to 
obtain  the  necessary  reflexion.  I  stated  this  at  the  Society’s 
meeting  ;  I  did  not  say  that  Professor  Miller  “  could  not 
meet  with  any  angles  good  enough  for  measurement.” 

As  to  the  fancied  resemblance  of  Churchite  to  Wavellite, 
I  never  mistook  the  former  for  the  latter.  Had  I  been 
under  this  impression,  I  should  not  have  been  so  glad  to 
secure  the  curious  fragment,  nor  so  eager  to  investigate 
its  chemical  composition. 

Professor  Maskelyne  very  justly  complains  of  the  want 
of  a  laboratory  at  the  British  Museum.  But  when  Mr. 
Tailing  sent  the  new  mineral  to  the  Museum  on  approba¬ 
tion,  might  not  Professor  Maskelyne  have  tried  a  blowpipe 
experiment  with  it  at  home  ?  Thus  he  might  have  saved 
me  the  labour  of  investigating,  as  far  as  I  could,  all  the 
chief  physical  and  chemical  features  of  this  new  mineral, 
of  which,  I  confess,  I  am  now  very  fond  ;  thus,  also,  I 
should  have  been  spared  the  trouble  of  writing  this  reply. 

I  wait  for  Professor  Maskelyne’s  promised  crystallo¬ 
graphic  determination  of  my  new  phosphate  of  cerium. 
I  am  sorry  he  did  not  accept  my  offer  to  lend  him  my  own 
specimen.  I  am,  & c.  A.  H.  Church. 

Cirencester,  December  18. 

“  Associate  of  the  Royal  School  of  Mines.” 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  reply  of  the  Registrar  of  the  Royal  School  of 
Mines  to  the  inquiry  I  ventured  to  make  is  complete  and 
to  the  point.  It  is  satisfactory  to  know  that  this  title  of 
“  Associate  of  the  Royal  School  of  Mines  ”  is  warranted 

recognised  authority,  and  conferred  with  the  sanction  of 
a  representative  of  the  Crown.  The  knowledge  that  the 
title  is  thus  bestowed  must  tend  to  enhance  its  value  in 
general  estimation.  I  am,  &c. 

J.  Denham  Smith. 

December  11. 


Removal  of  Bisulphide  of  Carbon  from  Coal  Gas . 

To  the  Editor  of  the  Chemical  News. 

Sir,— Your  notice  at  page  277  of  the  Chemical  News  for 
December  8  respecting  the  results  obtained  in  my  experi¬ 
ments  upon  the  removal  of  bisulphide  of  carbon  from  coal 
gas  by  “  scrubbing  ”  with  ammoniacal  liquor  of  gas  works 
is  not  quite  correct,  and  you  will  oblige  by  allowing  me  to 
give  some  explanation. 

You  remark  that  my  results  are  not  equal  to  those 
obtained  by  others,  and  you  mention  it  had  been  found 
that  nine-tenths  of  the  sulphur  compounds  is  removed  at 
the  Nottingham  Gas  Works.  In  the  summer  of  this  year 
I  found  that  all  the  bisulphide  of  carbon  and  such  allied 
sulphur  compounds,  could  be  taken  out  of  the  gas  without 
difficulty  in  this  way  ;  and  some  experiments  conclusively 
proving  this  were  published  in  the  Journal  of  Gas  Lighting 
for  September  5  last,  in  reference  to  which  a  leading  article 
in  the  same  number  I  now  quote  from  says  :  “  The  means  by 
which  Professor  Anderson  has  succeeded  in  completely 
purifying  coal  gas  from  sulphur  in  any  form  is  by  repeated 
and  copious  washing  with  sulphide  of  ammonium.” 

I  have  heard  that  experiments  have  been  made  upon  the 
same  points  at  Nottingham  ;  but  as  they  have  not  been 
published  until  my  own  papers  appeared  in  the  Journal  of 
Gas  Lighting ,  gas  companies  have  been,  I  believe,  without 
much  information  upon  this  subject.  It  is  also  within  my 
recollection  that  the  Corporation  of  the  City  of  London 
some  fifteen  months  ago  appointed  a  scientific  commission 
to  investigate  the  matter  ;  but  it  does  not  appear  that  they 


have  yet  reported  thereupon.  The  indifference  manifested 
by  the  metropolitan  companies  to  this  simple  mode  of 
purifying  their  gas  from  these  troublesome  sulphur  com¬ 
pounds  and  ammonia,  with  correlative  improvement  in 
illuminating  power,  whilst  not  unprecedented  in  manu¬ 
facturing  annals,  is  certainly  unique  in  its  way.  Thus 
they  have  been  for  a  long  time  past  constantly  censured 
by  the  examining  chemist  to  the  Corporation  for  violating 
the  Act  of  Parliament  regarding  the  purity  of  their  gas, 
until  they  have  at  last  provoked  the  formation  of  a  new' 
company,  backed  by  the  Corporation  itself,  with,  at  the 
same  time,  a  sort  of  waste  product  of  their  manufacture, 
generated  in  their  own  works,  crying  out,  as  it  were, 
“  Why  will  you  not  let  me  puiify  your  gas  ?  ” 

I  am,  &c. 

Alfred  George  Anderson, 

Professor  of  Chemistry  in  Queen’s  College, 
Birmingham. 

December  12,  1865. 


Composition  of  Rice . 

To  the  Editor  of  the  Chemical  News. 

Sir, — The  results  of  the  analysis  of  fourteen  samples  of 
East  Indian  lice  will  probably  interest  some  of  your 
readers : — 

Greatest  variation  in. 


Starch  and  fibre . 

.  79-48  . 

•  4‘45 

Gluten 

.  6 ‘02 

.  2’00 

Sugar  and  gum  . 

3-09  . 

.  2 '20 

Water 

.  n'63 

.  3-00 

I  00  ’22 

They  comprised  varieties  of  Bengal,  Madras,  Java, 
Siam,  Rangoon,  Moulmein,  and  Arracan. 

I  am,  &c.  R.  Ransford. 

Brompton,  December  18. 


MISCELLANEOUS. 


Royal  Institution  of  CJreat  Britain. — The  fol¬ 
lowing  are  the  lectures  for  the  ensuing  week  Tuesday, 
Dec.  26/  Thursday,  Dec.  28,  and  Saturday,  Dec.  30, 
3  o’clock,  Professor  Tyndall,  “On  Sound”  (juvenile 
lectures). 

Suicide  of  Stover. — This  young  man,  who,  it  will 

be  remembered,  was  assistant  to  a  surgeon  at  Salisbury, 
whose  daughter  he  was  accused  of  poisoning  by  strj  chnia, 
committed  suicide  in  Eisherton  Gaol.  From  a  letter  he 
left  behind  him,  it  appears  that  he  prescribed  some  pills 
for  the  young  lady,  each  of  which  contained  fth  of  a  grain 
of  strychnia—  a  dangerous  dose,  which  could  only  have 
been  ordered  by  a  rash  or  ignorant  prescriber.  The  young 
lady  was  directed  to  take  but  one  at  a  time.  She  probably 
took  four  at  once,  or  at  short  intervals,  and  death  was  the 
result. 

How  it  Ought  (?)  to  lie  Taught  that  Tat  1* 

Formed  in  the  lto«ly. — “  Let  him  teach  that  the 
hydrogens  are  generated  to  a  large  amount  in  the  system 
from  the  fat  taken,  and  consequently  absorb  oxygen  freely, 
the  natural  results  being  aqueous  elements,  which  become 
inspissated ,  and  fatty  deposits  are  the  result.  When  there 
is  a  diminished  supply  of  oxygen  to  the  intestines,  with  a 
full  supply  of  hydrogen,  then  greater  quantities  of  fat 
necessarily  ensue.  But  let  them  give  up  the  idea  that 
eating  fat  itself,  or  fat-producing  elements,  supply  fat 
per  se,  for  they  do  no  such  thing.  This  can  only  be  done 
in  the  way  I  have  previously  said,  by  their  conversion 
into  hydrogens,  and  then  combining  with  oxygen  ;  and  if 
this  is  not  done  many  persons,  to  my  own  knowledge,  who 
are  great  consumers  of  fat,  never  made  fat  nor  carried  fat 
themselves  in  any  like  proportion.” — Writer  in  a  Medical 
Journal. 
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(Chemical  News, 
I  Dec.  22,  1805. 


Analyses  of  JLonclon  Waters, — Analysis  of  the 
metropolitan  waters  in  October,  1865,  by  Professor  Frank- 
land,  F.R.S.,  of  the  Royal  College  of  Chemistry  : — 


Names  of  Water  Companies. 

Solid  matter  in 
100,000  parts  of 

the  waters. 

Organic  and  other 

volatile  matter. 

Amount  of  oxygen 

required  for  oxi¬ 

dation  of organic' 
matter. 

Degrees  of  Hard¬ 
ness.* 

Permanent. 

Temporary. 

Total. 

Thames  Water  Companies. 

Chelsea  .  .  .  . 

24-98 

1-83 

•1606 

67 

•7-8 

14*5 

West  Middlesex 

25-30 

1  -96 

•1076 

6*4 

hi 

17-5 

Southwark  and  V anxhall  . 

29-32 

232 

•1521 

8-2 

9'5 

17-7 

Grand  Junction  . 

26-99 

1-67 

•0943 

6-8 

1 1  0 

17-8 

Lambeth  .  .  .  . 

22-76 

2U7 

•1950 

7  6 

5 '4 

13-0 

Other  Companies. 

Kent . 

38-08 

1  -C4 

•0156 

9,7 

17*7 

27-4 

New  River  .... 

27-59 

073 

•0421 

S' 5 

156 

21*1 

East  London 

2914 

242 

•1341 

9-0 

13  2 

22 ‘2 

South  Essex 

40-54 

144 

•0140 

8-2 

18-3 

26-5 

The  table  may  be  read  thus — 100,000  lbs.  of  the  Chelsea 
water  contained  24*98  lbs.  of  solid  matter,  of  which 
1*83  lbs.  of  organic  and  other  matters  were  driven  off  by 
incineration.  *160 6  lbs.  of  oxygen  were  required  to 
destroy  organic  matter  in  the  said  quantity  of  Chelsea 
water.  Of  the  solid  matter  14*5  lbs.  are  carbonate  of 
lime  or  its  equivalent  ;  of  which  7*8  lbs.  are  got  rid  of  by 
boiling,  and  6*7  lbs  remain. 

Dr.  Whitmore’s  Report  on  the  quality  of  the  water 
supplied  in  St.  Marylebone  in  November,  1865  : — 


Total  solid  matter  in 

Organic  matter  in  de- 

o3 

•  rH 

3 

grees  or  grains  per 

grees  of  grains  per 

2 

a 

■<1 

November. 

imperial  gallon. 

imperial 

gallon. 

Distilled  Water 

Nov.  1864. 
o° 

Nov.  1865. 
o° 

Nov.  1864. 
o° 

Nov.  1865. 
0° 

°o 

W.  Middlesex  water 

17-46 

21  ‘20 

2-12 

1  92 

Grand  June,  water 

J7‘44 

21  -68 

2‘0 

1  -96 

Pump,  Princes  St., 
Oxford  Street 

Jan.,  1865. 
68-96 

38-08 

Jan.,  1865. 
656 

2g8 

•848 

Pump, Newman  St., 
Oxford  Street 

•• 

88 -8o 

5-92 

1-056 

As  might  have  been  expected  from  the  late  heavy  rains, 
the  quantity  of  organic  matter  contained  in  the  Thames 
companies’  water  during  the  past  month  has  been  greater 
than  in  the  month  preceding  ;  but,  considering  that  this 
impurity  must  necessarily,  for  the  most  part,  be  vegetable, 
the  deterioration  of  the  water  is  of  less  importance  than  if 
it  were  produced  by  animal  matter.  The  boasted  supe¬ 
riority  of  the  water  from  Loch  Katrine  for  drinking  pur¬ 
poses,  which  is  found  to  contain  no  organic  matter,  and 
not  more  than  two  or  three  grains  of  inorganic,  and  which 
now  supplies  the  city  of  Glasgow,  has  to  be  proved  by  the 
test  of  time.  There  can  Ue  no  doubt  that  any  amount 
of  organic  matter  in  the  water  we  drink,  however  small, 
especially  animal,  is  objectionable  ;  but  as  regards  the 
mineral  constituents  found  in  the  rivers  and  wells  in  and 
near  London,  of  which  salts  of  lime  constitute  a  large 
proportion,  it  is  a  subject  well  worthy  of  consideration  to 
determine  whether  such  water  as  this  does  not  contribute 
to  supply  the  earthy  matter  which  gives  solidity  and 
hardness  to  the  bony  structure  of  the  human  frame  ;  for,  if 
not,  it  seems  difficult  to  tell  from  what  else  in  our  daily 
sustenance  it  is  derived. 

Essence  of  Cognac  and  of  Wine. — This  is  a  mix¬ 
ture  of  several  ethers  of  the  ethylie  series,  but  of  which 
the  special  odour  is  that  of  pelargonic  ether.  The  essences 
may  be  prepared  in  two  ways  :  the  first  gives  nearly  pure 

*  The  degree  of  hardness  hitherto  employed  by  chemists  is  that 
first  proposed  by  Dr.  T.  Clark— viz.,  one  grain  of  carbonate  of  lime,  or 
its  equivalent,  in  one  imperial  gallon  of  water,  or  one  part  in  70,000. 
The  degrees  of  hardness  used  in  the  above  table  are  readily  converted 
into  Clark’s  degrees  by  multiplying  by  7,  and  then  moving  the  decimal 
point  one  place  to  the  left. 


pelargonic  ether  ;  the  other,  mixtures  of  very  variable 
composition,  and  apparently  inferior  in  quality.  By  the 
first  method,  pelargonic  acid  is  obtained  by  treating  oil 
of  rue  by  nitric  acid  ;  to  etherise  pelargonic  acid,  dissolve 
it  in  concentrated  alcohol,  and  pass  into  the  mixture  a 
current  of  dry  hydrochloric  acid  ;  the  pelargonic  ether  rises 
to  the  surface  as  it  forms.  By  the  second  method,  a 
fatty  body  is  treated  by  nitric  acid,  and  fixed  fatty  acids 
are  produced,  such  as  adipic,  pimelic,  lauric,  succinic,  &c., 
and  also  volatile  acids,  which  may  be  distilled,  and  of 
which  the  chief  are  butyric,  valerianic,  capric,  caproie, 
caprylic,  cenanthylic,  and  pelargonic.  This  is  the  mixture 
which  is  to  be  etherised.  Alcohol  is  sometimes  scented 
with  the  product  obtained  by  etherising  cocinic  acid,  ex¬ 
tracted  from  cocoa-nut  oil ;  to  obtain  this  acid,  saponify 
cocoa-nut  oil  by  potash,  decompose  the'  soap  by  hydro¬ 
chloric  acid,  dissolve  the  acid  thus  obtained  in  alcohol, 
and  pass  into  it  a  current  of  dry  hydrochloric  acid  ;  a 
yellowish  liquid  will  be  the  result ;  wash  it  with  water 
and  with  alkaline  water,  when  pure  cocinic  ether  will 
remain,  which  mix  with  ten  times  its  volume  of  alcohol. 
The  richness  of  commercial  essences  in  pure  essences  may 
be  ascertained  by  distillation  ;  alcohol  boils  between  8o° 
and  85°,  and  the  essences  remain  as  residue.  Artificial 
essences  are  not  generally  used  in  perfumery,  excepting 
essence  of  mil  bane  ;  but  other  agreeably-scented  essences 
will  very  probably  be  some  day  used,  carefully  combined 
and  considerably  diluted.  As  found  in  commerce,  they 
have  an  odour  which  is  far  from  agreeable,  and  they,  more¬ 
over,  have  an  injurious  effect  on  the  animal  economy  when 
inhaled  in  sufficient  quantity  ;  they  must  then,  if  used, 
be  used  sparingly. — Des  Odeurs ,  des  Parfums,  et  des 
Cosmetiques . 

Sllsouiasating-  from  Apples. — A  new  use  for 
the  marc  from  the  cider  presses  has  been  discovered  by 
MM.  Gouverneur,  Butler,  and  Eichebrenner,  who  submit 
it  to  dry  distillation,  and  so  obtain  acetic  acid,  tar,  and  a 
large  amount  of  gas  of  fair  illuminating  power. — Resume 
Oral,  Sec.,  par  M.  L’  Abbe  Movjno. 

Use  ©f  Ultramarine  iis  Befineil  Xngar. — M. 

M onier  writes  to  Les  Mondes  that  the  use  of  indigo,  re¬ 
ferred  to  in  the  Chemical  News  some  time  ago,  has  long 
been  given  up,  and  ultramarine  is  now  employed.  Eor  a 
boiling  of  800  loaves,  weighing  on  the  average  10  kilo¬ 
grammes  each,  about  40  grammes  of  ultramarine  is  suffi¬ 
cient.  This  quantity,  which  gives  about  6  centigrammes 
to  a  loaf,  is  enough  to  communicate  the  very  slight  blue 
tint  required.  Ultramarine  is  perfectly  innoxious. 


ANSWERS  TO  CORRESPONDENTS. 


***  All  Editorial  Communications  are  to  be  addressed  to  the  Editor, 
and  Advertisements  and  Business  Communications  to  the  Publisher,  at 
the  Office,  r.  Wine  Office  Court,  Fleet  Street,  London,  E.C.  Pnvate 
letters  for  the  Editor  must  be  so  marked. 


***  In  publishing-  letters  from  our  Correspondents  we  do  not  thereby 
adopt  the  views  of  the  writers.  Our  intention  to  give  both  sides  of  a 
question  will  frequently  oblige  us  to  publish  opinions  with  which  we 
do  not  agree. 

Vol.  XI.  of  the  Chemical  News,  containing  a  copious  Index,  is  now 
ready,  price  ns.  od.,  by  post,  ns.  6d.,  handsomely  bound  in  cloth, 
gold-lettered.  The  cases  for  binding  may  be  obtained  at  our  Office, 
price  is.  6d.  Subscribers  may  have  their  copies  bound  for  2s.  6d.  if 
sent  to  our  Office,  or,  if  accompanied  by  a  cloth  case,  for  is.  Vols'.  I. 
and  II.  are  out  of  print.  Adi  the  others  are  kept  in  stock.  Vol.  XII. 
commenced  on  July  7,  1865,  and  will  be  complete  in  26  numbers. 


Derby. — Bunsen  and  Kirch  off,  translated  by  Dr.  Roscoe,  but  the 
latest  discoveries  are  not  contained. 

H.  M. — A  constant  stream  of  ozonised  air  can  be  obtained  by  means 
of  the  apparatus  described  at  page  u,  vol.  x.,  of  the  Chemical  News. 

Clericus.—  We  do  not  remember  to  have  met  with  any  account  of  the 
experiments. 

Copying  Ink.— Sugar  candy,  an  ounce ;  rich  black  ink,  one  and  a-half 
pints  ;  red  ink,  cochineal,  oxalic  acid,  and  gum  arabic. 

Vesuvians  are  made  of  nitre  and  charcoal  tipped  with  the  usual 
phosphorus  paste ;  or  of  nitre,  oxysuiphuret  of  antimony,  and  flour, 
tipped  as  before. 
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SCIENTIFIC  AND  ANALYTICAL 
CHEMISTRY. 


Action  of  Carbonic  Oxide  on  Sodium-Ethyl, 
by  J.  Alfred  Wanklyn. 

I  HE  action  of  carbonic  oxide  on  sodium-ethyl  is  of  a  very 
lemarkable  character.  Carbonic  oxide  drives  out  sodium 
and  gives  a  compound  of  carbonic  oxide  with  ethyl.  The 
following  equation  represents  the  change  : — 

CO  +  2>NaC2H5  ==  Na2  +  CO(C2H5)2. 

The  product  C()(C2H.5)2  is  the  ketone,  ethyl-propionyl. 
A  detailed  account  of  the  research  will  be  published  in 
the  Journal  of  the  Chemical  Society. 

London  Institution,  December  27,  1865. 
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TECHNICAL  CHEMISTRY. 


On  the  Manufacture  of  Commercial  Carbonate  of 
Ammonia,  by  J.  Carter  Bell,  F.C.S.,  Associate  of 
the  Royal  School  of  Mines. 

This  salt  must  have  been  known  even  to  the  alchemists, 
as.  it  forms  one  of  the  chief  constituents  of  putrid 
urine,  but  there  seems  to  be  no  evidence  that  it  was 
manufactured  previously  to  this  century  ;  indeed,  one 
would  hardly  think  that  they  knew  the  difference 
between  ammonia  and  its  carbonate.  The  real  differ¬ 
ence  was  first  pointed  out  by  Dr.  Black,  of  Edinburgh. 

Carbonate  of  ammonia  is  formed  by  the  putrefaction 
of  animal  substances,  and  by  the  destructive  distillation 
of  animal  matter. 

In  the  destructive  distillation  of  bones,  carbonate  of 
ammonia  is  produced,  and  also  water  with  the  oil  called 
“  Dippers  oil,”  with  some  incondensible  gases.  The  con¬ 
densed  liquors  from  the  carbonisation  of  the  bofies  are 
separated  into  two  distinct  states — the  oily  and  the 
aqueous  products— the  latter  containing  the  carbonate 
of  ammonia;  the  salt  can  be  separated  by  sublimation. 

Many  processes  have  been  tried  for  the  manufacture  of 
this  compound.  Iam  informed  by  Mr.  John  Hogarth  (who 
has  been  engaged  in  this  chemical  operation  for  forty 
years)  that  in  the  year  1825  a  Mr.  Holmes  manufactured 
this  salt  in  the  old  Haymarket,  Liverpool ;  it  was  made 
from  stale  urine,  and  the  resulting  blocks  were  very 
small,  weighing  about  six  pounds.  At  the  present 
time  the  weight  of  a  block  is  about  two  hundredweight. 

On  March  n,  1844,  Dr.  Wilton  Turnertook  outapatent 
for  obtaining  salts  of  ammonia  from  guano.  The  guano 
is  subjected  to  destructive  distillation  in  close  vessels  at 
a  low  red  heat  during  the  greater  part  of  the  operation, 
but  the  temperature  is  increased  towards  the  end.  The 
products  of  distillation  are  collected  in  a  series  of 
Woulfe’s  bottles,  by  means  of  which  the  gases  evolved 
during  the  operation  may  be  made  to  pass  two  or  three 
times  through  water  before  escaping  into  the  air.  The 
products  consist  of  carbonate  of  ammonia,  hydrocyanic 
acid,  and  carburetted  hydrogen  :  the  first  and  second  are 
rapidly  absorbed  by  the  water,  with  the  formation  of  a 
strong  solution  of  hydrocyanate  and  carbonate  of 
ammonia. 

In  1849  Mr.  Hills  took  out  a  patent  for  obtaining  car- 
bouate  of  ammonia  from  guano.  To  effect  this  the 
guano  is  first  mixed  with  charcoal  or  powdered  coke ; 
the  mixture  is  then  heated,  and  the  carbonate  obtained 
by  sublimation.  Peat  has  been  experimented  on  for  the 
production  of  this  salt  ;  whether  it  will  be  an  econo¬ 
mical  process  remains  to  be  proved.  Mr.  Hills  took  out 
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a  patent  for  obtaining  ammonia  from  peat,  and  Mr. 
Rees  Reece  in  1849  also  had  a  patent  very  much  like 
Mr.  Hills’.  The  first  part  of  the  patent  is  for  an  inven¬ 
tion  for  causing  peat  to  be  burned  in  a  furnace  by  the 
aid  of  a  blast,  so  as  to  obtain  inflammable  gases,  tarry 
and  other  products.  The  tarry  products  may  be  em¬ 
ployed  to  obtain  paraffine  and  oils  for  lubricating  ma¬ 
chinery,  &c.,  and  the  other  products  may  be  made 
available  for  evolving  ammonia,  wood  spirit,  and  other 
matters  by  any  of  the  existing  processes.  On  July  27, 
1849,  a  statement  was  made  in  the  House  of  Commons 
to  the  effect  that  100  tons  of  peat  would  produce  2602 
pounds  of  carbonate  of  ammonia. 

In  1841  Mr.  Laming  took  out  a  patent  for  manu¬ 
facturing  carbonate  of  ammonia  by  mixing  its  separate 
acid  and  alkaline  constituent,  instead  of  by  the  decom¬ 
position  of  ammoniacal  salt.  One  of  the  processes  used 
is  to  cause  ammonia  and  carbonic  acid  gas  obtained 
separately  from  any  convenient  sources  to  traverse  a 
succession  of  leaden  chambers  maintained  at  as  cool  a 
temperature  as  may  be  conveniently  practicable,  and  so 
continued  as  to  favour  the  admixture  of  the  dissimilar 
gases.  In  this  process  it  is  not  essential  that  the  two 
gases  be  present  in  their  combining  proportions ;  it  is 
preferable  that  the  carbonic  acid  be  in  greater  abundance 
than  will  combine  with  the  ammonia  which  is  present. 
Sometimes  a  stratum  of  water,  or  of  water  impregnated 
with  ammonia,  is  placed  in  one  or  more  of  the  leaden 
chambers.  Carbonic  acid  and  ammonia  in  the  form  of  gas 
are  then  introduced  ;  in  which  case,  it  is  stated,  a  larger 
proportion  of  carbonic  acid  gas  is  found  in  the  result¬ 
ing  salt,  or  saline  solution,  than  when  only  the  hygro- 
metric  moisture  of  the  aeriform  fluid  is  present.  Mr. 
Laming  also  converts  the  hydrosulphate  of  ammonia 
contained  in  gas  liquors  into  carbonate  of  ammonia  by 
the  following  process :  —  A  mixture  of  deutoxide  of 
copper  and  charcoal,  or  other  form  of  carbon  in  fine 
powder,  in  the  proportion  of  twelve  parts  by  weight  of 
the  former  to  one  of  the  latter,  is  introduced  into  a  retort 
made  red  hot  and  furnished  with  an  eduction  pipe  which 
passes  through  cold  water,  and  finally  enters  into  the 
gas  liquor.  The  formation  of  carbonic  acid  gas  soon 
takes  place  by  the  union  of  the  carbon  with  the  oxygen 
of  the  metal,  and  this  gas  combining  with  the  base  of 
the  hydrosulphate  of  ammonia  converts  it  into  car¬ 
bonate,  with  liberation  of  sulphide  of  hydrogen.  When 
the  carbonic  acid  ceases  to  come  away,  nearly  all  the 
carbon  will  have  disappeared  from  the  retort,  and  the 
oxide  of  copper  reduced  to  the  metallic  state.  The 
charge  is  then  drawn,  and  left  to  cool  while  a  second 
charge  of  similar  materials  is  being  worked  off;  during 
which  time  the  copper  reabsorbs  oxygen  from  the  air, 
and  becomes  again  deutoxide  of  copper,  which  may  be 
used  anew  with  fresh  carbon. 

Messrs.  Crane  and  Tullien,  in  their  patent  of  January  8, 
1848,  describe  a  method  of  manufacturing  ammonia  in 
the  state  of  carbonate,  hydrocyanate,  or  free  ammonia 
by  passing  any  of  the  oxygen  compounds  of  nitrogen, 
together  with  any  compound  of  hydrogen  and  carbon, 
or  any  mixture  of  hydrogen  with  a  compound  of  carbon, 
through  a  tube  or  pipe  containing  any  catalytic  or  con¬ 
tact  substance.  The  substance  which  is  preferred  is 
platinum  in  the  state  of  sponge,  or  asbestos  coated  with 
platinum.  This  is  to  be  placed  in  a  tube  and  heated  to 
about  6oo°  F.,  so  as  to  reduce  the  temperature  of  the 
product,  and  at  the  same  time  prevent  the  deposition 
of  carbonate  of  ammonia,  which  passes  onwards  to  a 
vessel  of  the  description  well  known  and  employed  for 
the  purpose  of  condensing  carbonate  of  ammonia.  The 
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condenser  for  this  purpose  must  be  furnished  with  a 
safety  pipe,  to  allow  the  escape  of  uncondensed  matter, 
and  made  to  dip  into  a  solution  of  any  substance  capable 
of  combining  with  hydrocyanic  acid  or  ammonia. 

Carbonate  of  ammonia  is  manufactured  at  the  present 
time  from  a  mixture  of  sulphate  or  chloride  of  ammo¬ 
nium  and  common  chalk,  heated  in  retorts  and  sublimed. 
The  decomposition  of  the  chloride  of  ammonium  may  be 
represented  thus  :  — 

3  (II4N,  Cl)  +  3  (CaO,  C09)  -  3  CaCl  +  2H4NO,  3  C02  + 

H3N  +  HO. 

In  the  manufacture  of  ammonia  alum,  the  ammonia  is 
derived  from  gas  liquor  ;  the  liquor  is  heated,  and  nearly 
all  the  volatile  ammonia  driven  off.  The  residue  is  taken 
out  of  the  boilers  and  used  for  the  manufacture  of  car¬ 
bonate  of  ammonia.  It  is  treated  with  a  little  acid  till 
it  is  neutral,  then  evaporated  by  means  of  heat  in  large 
hemispherical  iron  pans  set  in  brickwork.  When  it  has 
arrived  at  the  crystallising  point,  it  is  allowed  to  cool, 
and  crystals  are  then  deposited ;  or  the  hot  liquor  may 
be  run  into  other  coolers  for  crystallisation.  The  mother 
liquor  is  syphoned  off,  and  then  the  inside  of  the  pan  is 
seen  studded  with  intense  black  crystals,  of  the  prismatic 
form  when  sulphuric  acid  has  been  used  for  the  neutrali¬ 
sation,  and  cubical  with  hydrochloric  acid.  The  crystals 
are  now  shovelled  out  of  the  pan,  and  washed  with  the 
mother  liquor.  They  are  then  re-dissolved,  the  liquor 
run  into  coolers,  and  re-crystallised.  In  the  re-dissolving 
a  great  deal  of  sediment  is  deposited,  consisting  chiefly 
of  the  matter  mechanically  locked  up  in  the  crystals.  The 
crystals  when  dry  are  of  a  dirty  white  colour ;  they  are 
now  ready  for  the  next  operation  of  converting  them 
into  carbonate  of  ammonia.  For  this  purpose  cast-iron 
retorts,  the  shape  of  an  elongated  muffle,  are  used.  The 
neck  of  the  retort  is  round,  and  closed  with  an  iron  door, 
kept  in  its  place  by  means  of  a  screw.  The  retorls  are 
about  seven  feet  long  and  one  and  a-half  deep.  Three 
are  set  in  brickwork  in  the  form  of  a  triangle,  and  heated 
by  one  fire.  They  communicate  by  means  of  iron  pipes 
with  a  leaden  chamber  which  is  technically  called  a 
balloon.  It  is  about  six  feet  high,  eight  long,  and  two 
and  a-half  wide.  These  balloons  are  supported  upon 
scaffolding  so  as  to  be  on  a  line  with  the  retorts,  and 
are  kept  in  their  places  by  means  of  iron  bands.  At  the 
bottom  of  each  balloon  is  a  small  pipe,  which  is  always 
kept  open  to  allow  for  the  escape  of  steam,  and  water 
highly  charged  with  carbonate  of  ammonia.  There  is  a 
constant  dropping  from  this  pipe,  which  is  collected  in  a 
pail,  and  re-sublimed.  If  this  pipe  were  not  there,  the 
pressure  inside  the  balloon  might  cause  it  to  be  blown 
off  the  scaffolding.  Great  attention  has  to  be  paid  to 
the  heating  of  the  retorts.  If  they  were  heated  too 
strongly,  most  disastrous  results  might  occur. 

The  retorts  are  charged  once  every  twenty-four 
hours  with  a  mixture  of  carbonate  of  lime  and  ain- 
moniacal  salt ;  the  chalk  is  well  dried  on  an  iron 
plate  which  is  set  over  the  flue,  so  that  the  waste 
heat  of  the  fires  economically  dessicates  it.  All  the 
retorts  are  not  charged  at  the  same  time,  for  often  there 
are  five  and  six  sets  ;  if  they  were,  the  labour  would 
be  too  great,  and  a  greater  number  of  men  would  be  re¬ 
quired  ;  but  to  do  away  with  that  difficulty  one  retort  in 
each  set  is  charged  at  the  same  hour  every  day  ;  the  first 
charging  takes  place  at  seven,  the  second  at  eleven,  and 
the  third  at  three,  and  by  that  time  the  whole  of  the 
retorts  have  been  charged.  The  contents  are  frequently 
stirred  up  with  long  iron  rods  (which  are  pushed  through 
holes  made  in  the  door  of  the  retorts)  to  assist  the  de¬ 
composition.  Before  a  new  charge  is  put  in,  the  pipes 


leading  to  the  balloons  are  well  cleaned  out,  as  they  are 
very  liable  to  become  stopped  up.  The  used-up  charge, 
which  consists  principally  of  chloride  of  calcium,  is 
drawn  out  into  an  iron  barrow  and  wheeled  away  to  some 
waste  ground  ;  the  new  charge  (which  is  generally  two 
of  chalk  to  one  of  the  salt)  and  which  has  been  carefully 
weighed  and  well  mixed,  is  thrown  quickly  into  the 
retort,  the  door  is  luted  on,  and  then  the  retort  is  left 
for  twenty-four  hours,  the  contents  receiving  an  occa¬ 
sional  stir. 

When  the  retorts  have  been  worked  for  about  fourteen 
days,  the  balloons  are  opened,  and  the  impure  carbonate 
is  found  as  a  thick  crust  lining  all  the  sides ;  it  is  de¬ 
posited  in  different  coloured  layers,  according  to  the  im¬ 
purity  of  the  carbonate.  The  chief  impurities  will  be 
carbonate  of  lime  and  chloride  of  calcium,  which  are 
carried  over  mechanically  ;  the  salt  is  well  scraped  down, 
from  the  sides,  and  the  balloon  prepared  for  another 
fourteen  days’  operation.  These  balloons  have  to  be  of 
considerable  size,  or  there  would  be  much  waste  from  the 
salt  being  carried  off  by  the  steam  ;  in  each  balloon  is  a 
small  test-hole,  closed*  with  a  plug  of  wood,  this  is  for 
telling  how  the  sublimation  is  going  on.  The  impure 
carbonate  is  all  collected  and  taken  to  the  resublimation 
pans.  The  salt  is  put  into  iron  tanks  about  sixteen  feet 
long  and  two  and  a-half  deep;  they  are  wider  at  the 
bottom  than  at  the  top,  being  two  feet  seven  inches 
at  bottom  and  two  feet  at  top.  These  tanks  are  closed 
with  two  plates  of  iron  with  four  holes  in  each,  about 
one  foot  in  diameter  and  one  foot  apart  from  each  other. 
Over  every  hole  is  placed  a  conical  leaden  vessel  with  a 
flat  top.  These  vessels  are  formed  of  a  sheet  of  lead,  and 
the  two  ends  are  kept  together  by  means  of  staples  and. 
wedges ;  a  circular  piece  of  lead  is  luted  on  the  top  of 
these  receivers  ;  the  height  of  them  is  about  two  feet. 
The  tanks  are  set  in  brickwmrk,  with  a  fireplace 
at  each  end.  They  are  charged  every  fortnight  ;  a 
certain  quantity  of  water  is  first  put  in,  then  the  im¬ 
pure  carbonate.  The  receivers  are  all  luted  on  over 
their  respective  holes,  and  a  small  fire  made  at  each  end 
of  the  tank.  Great  care  is  required  in  regulating  the 
temperature,  because  the  heat  must  not  be  too  high,  as 
the  salt  sublimes  from  120°  to  1 300  Fahrenheit.  In  the 
end  receiver  is  a  small  hole  closed  by  a  plug ;  on  taking 
this  out  it  can  be  seen  whether  the  temperature  is  too 
high  ;  if  it  is,  the  fires  have  to  be  damped.  A  thermo¬ 
meter  is  generally  used,  but  some  people  prefer  to  trust 
to  their  own  judgment.  Instead  of  the  tank  and  fires 
separate  pots  may  be  used,  each  one  being  surmounted 
by  a  leaden  cap  ;  these  pots  are  either  set  in  brickwork 
and  heated  by  the  flue  of  the  retort  furnace,  or  they  may 
be  set  in  a  water  bath.  At  the  end  of  fourteen  days  the 
leaden  receivers  are  lined  with  a  thick  crust  of  car¬ 
bonate;  they  are  taken  down,  and  the  lead  stripped  off; 
the  outside  of  the  block  is  rather  dirty,  it  is  well  scraped, 
and  then  broken  into  pieces,  packed  in  jars,  and  sent  to 
the  market.  The  leaden  receivers  are  well  washed  and 
reshaped.  A  small  quantity  of  the  residuary  liquor  is 
taken  out  of  the  tanks,  but  the  chief  part  is  left  in,  a 
fresh  charge  of  carbonate  is  added,  the  receivers  are 
luted  on,  and  the  operation  goes  on  the  same  as  before. 

The  greatest  use  which  is  made  of  this  salt  is  by 
bakers  and  confectioners ;  it  is  largely  employed  in 
medicine  and  in  the  manufacture  of  smelling  salts. 


ISoyal  Institution  of  Grreat  Hritain.  the  fol¬ 
lowing  are  the  lectures  for  the  ensuing  week.  Tuesday, 
Jan.  2,  Thursday,  Jan.  4,  and  Saturday,  Jan.  6,  3  o’clock, 
Professor  Tyndall,  “  On  Sound”  (juvenile  lectures). 
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CHEMICAL  SOCIETY. 

Thursday ,  December  21. 

Professor  W.  A.  Miller,  M.D. ,  F.R.S.,  President , 

i'tt  Chair. 

The  minutes  of  the  previous  meeting  were  read  and  the 
several  donations  to  the  Society’s  library  were  acknow¬ 
ledged  in  the  usual  manner.  Mr.  William  J.  Barnes  was 
formally  admitted  a  Fellow,  and  the  following  gentlemen 
were  duly  elected  by  ballot — viz.,  John  Percy,  M.D., 
F.R.S.,  lecturer  on  metallurgy,  Royal  School  of  Mines  ; 
Mr.  Ernest  T.  Chapman,  25,  Somerset  Street,  London  ; 
Mr.  Charles  N.  Ellis,  Bow  Common  ;  and  Mr.  Thomas 
Ward,  Mechanics’  Institution,  Bolton.  The  names  of  the 
candidates  read  for  the  first  time  were, — Mr.  Edward 
Purser,  jun.,  1 16,  Fenchurch  Street;  Mr.  William  Thorpe, 
13,  York  Terrace,  Kingsland  Road  ;  Mr.  Arthur  E.  Davies, 
Surgeons’  Hall,  Edinburgh ;  and  Mr.  Franklin  Epps, 
Great  Russell  Street ;  and  for  the  second  time  the  names 
of  the  following, — Mr.  Thomas  B.  Redwood,  19,  Montague 
Street,  Russell  Square  ;  Mr.  John  Conroy,  Christ  Church, 
Oxford  ;  Mr.  James  Speir,  Newcastle-on-Tyne  ;  and  Mr. 
Robert  Henry  Smith,  Itoclney  Street,  Pentonville. 

The  President  said  he  was  glad  to  notice  among  the 
visitors  the  presence  of  several  gentlemen  who  had  given 
attention  to  the  subject  of  Mr.  Yates’  paper  ;  letters  of 
invitation  had  likewise  been  addressed  to  the  Astronomer 
Royal  and  other  eminent  authorities,  who  were,  however, 
unable  to  attend. 

A  communication  entitled,  “  On  the  Best  Material  for 
Mural  Standards  of  Length ,”  was  read  by  Mr.  James 
Yates,  M.A.,  F.R.S.  The  author  referred  to  a  previous 
essay  on  this  subject  which  he  presented  to  the  British 
Association  for  the  Advancement  of  Science,  and  had  the 
honour  of  reading  at  the  Birmingham  meeting  in  Sep¬ 
tember  last.  His  communication  was  followed  by  others 
stating  the  advantages  of  the  metric  system,  and  gave  rise 
to  an  animated  discussion,  in  which  Dr.  Williamson  and 
other  eminent  chemists  took  part ;  and  the  result  was  that 
the  Association  appointed  a  committee  for  the  purpose  of 
promoting  the  extensive  use  of  the  metric  system 
in  scientific  documents,  the  teaching  of  the  system 
in  schools  and  colleges,  and  for  the  general  informa¬ 
tion  of  the  people.  The  author’s  previous  remarks 
on  mural  standards  were  arranged  under  the  follow¬ 
ing  heads  : — The  material ;  the  form  and  dimensions  ; 
the  description  by  means  of  letters,  figures,  and 
other  marks ;  the  distribution  and  exposure  to  public 
view  ;  the  use  in  education  ;  the  aids  to  be  afforded  by 
the  British  Association.  To  the  first  of  these  heads — viz., 
the  material — the  author  proposed  on  the  present  occasion 
to  limit  himself,  and  he  wished  now  to  have  the  opinion 
of  the  Fellows  of  the  Chemical  Society  upon  this  point. 
He  had  already  offered  (at  Birmingham)  a  suggestion  that 
Baily’s  metal  be  employed,  but  since  that  time  doubts  had 
been  expressed  in  regard  to  the  permanence  of  this  metal 
under  the  usual  conditions  of  atmospheric  exposure. 
Baily’s  alloy  consisted  of  copper  sixteen  parts,  tin  two 
and  a-half,  and  zinc  one  part,  and  the  use  of  it  had  been 
recommended  in  the  “Act  for  Legalising  and  Preserving 
the  Restored  Standards  of  Weights  and  Measures,”  18th 
and  19th  Victoria,  cap.  72,  and  actually  adopted  by  the 
Royal  Commissioners  in  1 843  under  the  supposition  that 
it  could  not  rust  or  form  a  loosely  adherent  oxide.  An 
adverse  opinion  having  lately  been  expressed,  the  author 
proceeded  to  criticise  the  respective  advantages  of  a  variety 
of  other  metals,  alloys,  and  compound  bars,  which  seemed 
to  be  capable  of  employment  for  these  purposes,  and  ad¬ 
vocated — if  no  scientific  reasons  should  appear  to  the  con¬ 
trary — the  use  of  ordinary  brass  covered  with  a  thin  coat¬ 
ing  of  gold.  The  metals  should  be  drawn  out  together, 
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for  the  twofold  purpose  of  hardening  the  gold  and  securing 
its  perfect  adhesion  to  the  brass,  and  fine  lines  or  divisions 
could  then  be  engraved  upon-the  face  of  the  bar  in  such  a 
manner  as  to  remove  the  film  of  gold  in  those  parts.  By 
the  action  of  the  air  upon  the  exposed  portions  of  brass, 
distinctly  marked  lines  would  soon  be  formed  of  a  black 
or  greenish-bronze  colour  upon  the  bright  gold  ground. 
A  bar,  very  attractive  and  ornamental  in  its  character, 
would  thus  be  produced,  and  one  which  the  author  con¬ 
sidered  to  be  admirably  adapted  for  use  as  a  mural 
standard,  and  by  placing  the  yard  and  metre  in  apposi¬ 
tion,  would  be  likely  to  find  favour  and  inform  the  minds 
of  the  British  public.  Several  of  these  could  be  prepared 
and  set  up  on  the  outside  walls  of  public  buildings  both  in 
the  metropolis  and  in  the  provinces,  if  the  cost  of  from 
three  to  four  pounds  each  would  not  be  judged  excessive. 
Mr.  Yates  then  referred  to  the  possibility  of  reducing  the 
cost  by  the  substitution  of  a  coating  of  platinum,  or  of  an 
alloy  of  platinum  and  iridium,  for  the  gold  ;  and  proceeded 
to  enumerate  other  suggestions  relative  to  the  employment 
of  the  best  kind  of  aluminium  bronze  (60  parts  copper  and 
40  of  aluminium)  ;  speculum  metal,  improved  by  the  addi¬ 
tion  of  a  little  arsenic  ;  and  lastly,  for  in-door  applications, 
of  steel,  which  had  the  sanction  of  the  Rev.  R.  Sheep¬ 
shanks,  although  it  was  well  known  to  be  liable  to  rust. 
The  author  stated  that  he  noticed  rust  upon  the  steel 
standard  last  referred  to,  even  whilst  it  was  on  view  at 
the  Paris  Exhibition  of  1855,  and  he  believed  its  condition 
could  now  be  ascertained  by  a  visit  to  the  Conservatoire 
des  Arts  et  des  Metiers.  The  author  concluded  by  referring 
to  mural  standards  already  open  to  public  inspection  on 
the  outside  walls  of  the  Royal  Observatory,  at  Greenwich, 
and  of  Messrs.  De  la  Rue’s  manufactory,  in  Bunhill  Row  ; 
by  exhibiting  some  accurate  metre  scales  prepared  by  Mr. 
James  Gargory,  41,  Bull  Street,  Birmingham,  and  by 
Messrs.  Elliott  Brothers,  of  the  Strand,  London,  besides 
lithographic  representations  of  the  same  ;  and  invited  dis¬ 
cussion  upon  the  several  points  raised  in  his  paper,  pro¬ 
mising  for  himself  and  colleagues  to  submit  a  statement 
embodying  the  chemists’  decision  to  the  ruling  authorities 
of  the  British  Association. 

The  long  and  interesting  discussion  which  followed  the 
reading  of  Mr.  Yates’s  paper  will  be  reported  next  week. 
Before  adjourning  the  meeting,  the  President  moved  a 
vote  of  thanks  to  the  author,  and  announced  that  on  the 
next  occasion,  January  18th,  Dr.  J.  H.  Gladstone  would 
read  a  paper,  “  On  Pyrophosphotriamic  Acid,”  and  that  on 
1st  February  Dr.  Gilbert  would  address  the  Society' upon 
an  agricultural  subject. 


PHARMACEUTICAL  MEETING. 

Wednesday  Evening,  December  6. 

(Continued  from  page  299.) 

Dr.  Attfield  read  a  paper  entitled  “  Observations  and 
Experiments  on  the  Physics  of  Filtration.”  Dr.  Attfield’s 
paper  was  of  great  length,  and  our  space  allows  us  to  give 
but  a  very  short  abstract.  He  began  by  thus  defining  the 
nature  of  filtration  : — “  The  nature  of  the  operation  of  fil¬ 
tration,  as  usually  conducted,  is  so  simple  that  but  little 
has  been  or  need  be  published  concerning  it.  The  variety 
of  circumstances  under  which  filtration  is  conducted,  as 
well  in  social  as  in  commercial  life,  has  given  rise  to  many 
contrivances  for  effecting  the  operation  ;  filtering  materials 
are  numerous,  the  forms  of  the  vessels  designed  to  hold 
the  materials  scarcelyr  less  numerous,  and  the  arrangements 
to  facilitate  and  perpetuate  filtration  many  and  ingenious  ; 
but  the  nature  of  the  operation,  as  distinguished  from  the 
operation  itself,  is  the  same,  or  nearly  so,  under  all  ordi¬ 
nary^  circumstances.  Indeed,  its  nature  is  identical  with 
that  of  some  operations  which,  conventionally',  are  quite 
distinct  from  filtration,  and  which  are  always  spoken  of  by 
other  names,  In  thp  process  termed  sitting  we  have  the 
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same  action  occurring  as  in  filtration  ;  it  might,  in  fact,  be 
called  ‘  dry  filtration.’*  In  the  netting  of  fish  we  also  have 
the  same  action.  Again,  the  operation  of  ‘  straining  even 
still  more  closely  resembles  that  of  filtration.  The  nature, 
then,  of  the  operations  conducted  with  filters,  strainers, 
sieves,  or  nets  is  identical ;  the  operations  themselves  quite 
distinct,  and,  very  properly,  called  by  different  names. 
What  I  wish  to  speak  of  now  is  not  the  operations  them¬ 
selves,  but  their  nature — that  is,  the  laws  which  regu¬ 
late  their  action,  especially  in  respect  to  filters.”  After 
noticing  the  resistance  offered  by  various  filtering  media, 
he  dwelt  at  some  length  on  the  different  aids  to  filtration 
— viz.,  ( a )  hand  pressure ,  ( b )  lever  or  screw  pressure,  (c) 
hydraulic  pressure,  ( d )  atmospheric  pressure,  (e)  hydrody¬ 
namic  force,  or  to  a  combination  of  these  forms  of  pressure. 
Under  the  fifthhead,  filtration  aided  by  hydrodynamic  force, 
the  author  described  the  filter  invented  by  Mr.  Schacht,  in 
which  the  pressure  is  produced  by  the  influence  of  a  column 
of  water  below  the  filtering  medium.  With  this  instrument 
Dr.  Attfield  has  made  numerous  experiments,  the  results 
of  which  are  of  no  immediate  practical  interest.  We 
append  the  author’s  summary,  which  will  give  our  readers 
an  idea  of  the  scope  and  results  of  Dr.  Attfleld’s  experi¬ 
ments  : — “  The  practical  applications  of  the  truths  we  have 
been  considering  are  for  the  most  part  obvious,  and  already 
well  known  to  all.  But  of  what  new  value  are  they?  as 
follows  : — Firstly,  these  observations  and  experiments  give 
us,  I  think,  clearer,  more  correct  views  of  the  nature  of 
the  operation  of  filtration  than  most  of  us  had  before. 
We  should,  I  think,  regard  filtration  under  any  and  all 
circumstances  from  a  hydrodynamic  point  of  view.  We 
should  regard  it  as  the  flow  of  a  liquid  from  an  orifice  in 
the  vessel  containing  the  liquid,  the  flow  being  interfered 
vrith  or  resisted  to  a  greater  or  less  degree  by  a  porous 
fabric,  termed  a  filtering  medium.  The  rate  of  flow  we 
should  regard  as  normally  following  that  described  in  the 
theorem  of  Torricelli — namely,  in  proportion  to  the  square 
root  of  the  distance  from  the  orifice  of  outflow  to  the 
surface  of  the  filtering  liquid  ;  or,  as  the  law  may  perhaps 
be  stated  for  our  purpose,  ‘the  rate  of  flow  is  proportionate 
to  the  square  root  of  the  power,’  whether  that  power  be 
derived  from  gravitation,  muscular  or  mechanical  force,  or 
the  elasticity  of  compressed  air  or  steam.  As  the  flow 
becomes  slower  and  slower,  the  manifestation  of  this 
dynamic  law  becomes  less  and  less  evident,  and  the 
existence  of  a  static  law  in  the  instrument  more  and 
more  evident,  until,  when  the  flow  ceases  altogether,  a 
static  pressure  only  exists  within  the  apparatus ;  hydro¬ 
static  in  the  common  conical  and  other  simple  filters,  the 
filter  bag  pressed  in  the  various  ways,  and  the  filter  in 
which  there  is  a  column  of  liquid  above  the  medium  ; 
aerostatic  where  the  air  is  removed  from  below  a  medium 
or  additional  air,  &c.,  forced  on  the  filtering  mixture  from 
above,  or  where  there  is  a  column  of  liquid  maintained 
below  the  medium.  As  a  filtering  medium  always  presents 
some  resistance,  dynamic  laws  can  never  apparently  ex¬ 
clusively  obtain  in  a  filtering  apparatus,  though  they 
nearly  do  so  in  the  filtration  of  W’ater  for  drinking  pur¬ 
poses.  So  also,  as  that  resistance  can  never  be  complete, 
filtration  can  never  be  a  static  operation,  nor  can  static 
law  exclusively  obtain  in  a  filtering  apparatus,  until  the 
latter  ceases  to  be  a  filter,  though  they  nearly  do. so  when 
the  filtered  liquid  is  escaping  drop  by  drop,  as  may  gene¬ 
rally  be  seen  in  an  analyst’s  filter.  Though,  however,  a 
filtering  apparatus  can  never  be  the  exclusive  seat  of  either 
dynamic  or  of  static  laws,  it  is  quite  possible  that  the  flow 
from  the  apparatus  is  governed  purely  by  dynamic  laws. 
The  rate  of  flow  does  not  apptear  to  be  a  pure  dynamic  rate, 
probably  because  we  can  only  compare  it  with  the  total 
amount  of  force  applied.  But  a  portion  of  that  force  is 
expanded  in  producing  static  pressure  within  the  instru¬ 
ment  ;  the  residue,  if  we  could  estimate  it,  would  pro* 
bablv  show  that  the  flow  from  the  filter  is  actually, 
f  {Similarly,  “nitration’'  might  be  called  “  wet  sifting.” 


though  not  apparently,  a  flow  proportionate  to  the  square 
root  of  the  amount  of  force  which  produces  it.  For  in¬ 
stance,  a  filter  is  giving  a  certain  number  of  drops  per 
minute,  under  a  certain  amount  of  force  ;  double  the 
amount  of  force,  and  we  get  nearly  double  the  number  of 
drops  :  in  the  first  case,  nearly  all  the  force  is  expended 
in  producing  static  pressure  within  the  instrument,  the 
residue  being  expended  in  producing  the  flow  ;  in  the 
second  case,  also,  nearly  all  the  force  is  expended  in  pro¬ 
ducing  static  pressure  within  the  instrument,  but  not  quite 
twice  as  much  as  in  the  first  case  :  thus,  probably,  the 
residue  of  power  is  four  times  greater  than  in  the  first 
case,  and  hence  we  get  a  double  flow.  And  so  on,  until, 
with  a  free  orifice,  there  is  no  static  pressure  at  all  within 
the  instrument,  when  we  get  a  rate  of  flow  which  is  appa¬ 
rently’  as  well  as  actually  dynamic.  It  is  for  these  con¬ 
siderations  chiefly  that  I  think  we  should  regard  filtration 
in  a  dynamic  aspect.  A  less  strong,  though  more  obvious 
reason,  is  that  useful  filtration— that  is,  rapidity  of  flow— 
is  in  proportion  to  the  extent  to  which  dynamic  laws 
obtain  in  filters.  Secondly,  we  have  been  told  that  pres¬ 
sure  filters  have  not  hitherto  proved  of  the  service  in 
Pharmacy  that  was  expected  of  them ;  that  where  they 
are  most  needed — namely,  for  the  separation  of  solid 
matter  in  a  very  minute  state  of  division  or  in  a  flocculent 
condition,  there  they  fail,  and  that  a  turbid  instead  of  a 
clear  and  bright  filtered  liquid  results.  Now,  so  long 
as  we  consider  pressure-filters  to  be  static  instruments, 
this  result  must  be  inexplicable.  But  once  realise 
their  dynamic  character,  and  the  explanation  of  the 
fact  would  seeni  to  be  this,  a  flock  or  particle 
of  solid  matter  finds  itself  at  the  mouth  of  a  pore  of  a 
filter;  if  that  particle  were  the  object  of  static  laws  only 
(aerostatic  or  hydrostatic),  there  it  would  remain,  resting, 
so  to  speak,  on  the  edges  of  the  pore,  and  there  it  would 
remain,  we  will  suppose,  if  the  pore  were  the  pore  of  a 
common  filter  in  a  common  funnel,  the  pressure  that  is 
above  the  particle  being  in  this  case  only  slightly  greater 
than  that  below  the  particle  ;  but  now  greatly  increase 
the  pressure  on  that  particle  from  above,  either  directly  by 
adding  pressure,  or  indirectly  by  taking  pressure  from 
below,  then  the  particle  is  at  once  shot  through  the  pore, 
it  being  compressed  if  it  be  a  flock,  or  it  itself  enlarging 
the  fibrous  interior  of  the  pore,  if  the  particle  being  in¬ 
compressible,  and  if  the  pore  be  in  paper,  cotton, 
wool,  & c.  In  other  words,  the  force  which  increases  the 
gravitating  motion  of  fluid  particles  through  the  pores  of 
a  filtering  medium,  increases  the  gravitating  tendency  of 
any  solid  particles  which  may  be  resting  within  or  on  the 
edges  of  those  pores.  This  explanation  (and  the  being 
able  to  give  explanations  of  facts  is  a  matter  of  practical 
value)  follows,  I  think,  from  the  consideration  of  our 
subject.  In  Mr.  Schacht’s  pressure-filter,  this  stated 
objection  to  the  old  pressure-filters  may  possibly  not  obtain, 
because  the  pressure  can  be  increased  so  graduallyr  that 
the  consolidation  of  the  particles  of  solid  matter,  which 
are  constantly  increasing  the  resistance  of  the  filtering 
medium,  goes  on  pari  jiassu  with  the  pressure  itself;  in 
other  words,  the  closeness  of  the  filtering  medium  in  his 
instrument  increases  regularly'  with  the  pressure  instead  of 
spasmodically,  as  in  other  older  instruments.  "Whether  this 
be  so  or  not,  can  only  be  determined  by  experience  in  the 
use  of  his  filter.  Thirdly,  apply  hand  pressure,  lever,  or 
screw  pressure,  and  hydraulic  pressure,  directly  to  as 
small  a  portion  of  the  surface  of  a  filter-bag  as  possible. 
Fourthly,  if,  in  filtration,  pharmaceutists,  engineers,  and 
others  desire  to  have  the  full  benefit  which  the  use  of  a 
long  column  of  liquid  below  their  filter  gives  them,  that 
column  must  be  perfectly  continuous,— there  must  be  no 
break  in  it  caused  by  the  introduction  of  air  from  without 
the  instrument,  or  by  the  accumulation  of  air  coming  out 
of  solution  in  the  water,  as  we  all  know  it  will  do  when 
atmospheric  pressure  is  removed.  The  practical  means  of 
getting  rid  of  such  accumulations  I  have  already  describe 
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—  namely,  in  the  introduction  of  a  small  glass  reservoir 
between  the  upper  surface  of  the  filtering  medium  and  the 
surface  of  the  water  in  the  vessel  in  which  the  medium  is 
placed.  A  small  stopcock  in  the  top  of  such  reservoir 
would  allow  of  the  expulsion  of  any  accumulated  air  on 
merely  closing  the  orifices  of  outflow.  For  example,  the 
carbon  block  and  casing  of  the  ‘  cistern-filter  ’  of  Messrs. 
Atkins  might  have  such  a  reservoir  placed  above  the 
centre  of  the  block,  communicating  with  a  glass  tube  and 
cork  with  the  central  cavity  of  the  block.  Fifthly,  since 
writing  this  paper,  and  only  a  few  hours  before  its  delivery, 
Mr.  Schacht  has  told  me  that  his  original  idea  in  devising 
the  form  of  filter  he  described  at  Birmingham,  was  simply 
the  production  of  an  aerostatic  instrument,  the  hole  in  the 
upper  part  of  the  chamber  beneath  the  filtering  medium 
being  placed  there  to  admit  of  the  long  tube  being  con¬ 
veniently  filled,  and  not  to  ensure  the  removal  of  every 
trace  of  air  from  that  chamber.  On  examining  the  filter 
he  brought  to  me,  I  at  once  saw  that  all  the  air  was  not 
removed,  that  sufficient  remained  to  interfere  with,  though 
not  to  destroy,  the  continuity  of  the  column.  I  would, 
therefore,  more  distinctly  than  in  the  last  paragraph, 
propose  an  improvement  in  his  filter.  I  would  suggest  the 
blocking  up  of  the  small  side-hole  in  his  instrument 
altogether,  and  the  adoption  of  a  narrow  channel  of  com¬ 
munication  from  below’  to  above  the  medium,  terminating 
in  a  glass  flask  and  stopcock  as  already  described.  The 
plane  of  the  perforated  metal  plate  on  which  the  medium 
rests,  might  be  slightly  inclined,  and  the  small  channel  be 
then  at  the  side  rather  than  in  the  centre  of  the  medium.” 

The  discussion  on  the  paper  was  postponed  until  the 
next  meeting,  but  Mr.  Schacht  explained  the  principle  of 
his  filter,  and  Dr.  Fedw'ood  addressed  a  few  observations  to 
the  meeting,  in  the  course  of  which  wre  understood  him  to 
say  that  Dr.  Attfield’s  observations  and  experiments  had 
nothing  to  do  with  filtration,  properly  so  called,  but  were 
concerned  with  the  rate  of  flow  under  different  conditions 
and  circumstances. 


BRISTOL  NATURALISTS’  SOCIETY. 

December  7. 

A  paper  was  read  by  Mr.  Henry  Brightman  “  On  the 
Applicati  m  of  the  Photographic  Printing  Process  for  Pro¬ 
ducing  Copies  of  Botanical  and  other  Specimens .”  To  lay 
plants,  & c.,  upon  prepared  paper,  and  expose  them  to 
sunlight,  wras  a  method  which  had  been  frequently  prac¬ 
tised,  but  the  pictures  so  obtained  were,  technically,  nega¬ 
tives,  the  representation  of  the  object  being  white,  on  a 
dark  ground.  It  occurred  to  the  author  that  if  these 
could  be  rendered  transparent  positives  might  be  printed 
from  them.  He  found,  however,  that  this  could  be  readily 
done  without  any  previous  preparation  of  the  negative, 
and  he  exhibited  a  number  of  very  beautiful  photographs 
produced  in  this  way  of  ferns,  leaves,  and  even  a  butterfly’s 
wing,  showing  the  wide  applicability  of  the  process.  Mr. 
Brightman  then  described  the  process  in  detail ;  for  the 
negatives  the  albumenised  paper  should  be  as  thin  and  free 
from  grain  a3  possible,  and  sensitised  by  floating  on  a 
60-grain  solution  of  nitrate  of  silver.  An  ordinary  print¬ 
ing  frame  was  used,  but  a  very  long  exposure  Avas  requisite, 
especially  for  positives,  and  this  constituted  the  chief  ob¬ 
jection  to  the  process,  where  many  copies  were  required, 
as  for  illustrating  a  book.  The  toning  bath  contained  half 
an  ounce  of  acetate  of  soda  to  one  pint  of  Avater,  and  one 
grain  of  chloride  of  gold  for  each  sheet  toned.  The 
picture  Avas  fixed  Avith  hyposulphite  of  soda  (eight  ounces 
to  the  pint),  and  Avell  washed  Avith  Avater. 

Much  conversation  then  took  place  on  this  paper,  in  the 
course  of  Avhich  Mr.  Beattie  urged  the  employment  of 
Avaxed  paper,  instead  of  albumenised,  as  likely  to  give  a 
more  transparent  negative,  and  spoke  of  the  application 
pf  carbon ’printing  to  this  process.  Mr.  Brightman  sug¬ 
gested  the  use  of  a  green  instead  of  a  black  pigment  in 
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that  method,  to  give  the  natural  colour  of  the  plant.  Mr. 
Ravis  mentioned  the  expense  of  the  silver  process  as  an 
obstacle  to  its  employment  on  a  large  scale.  The  possi¬ 
bility  of  printing  negatives  0:1  dry  collodion  or  tannin 
plates  Avas  suggested. 

December  13. 

Mr.  W.  L.  Carpenter  read  a  paper  on  “  Pharoah' s 
Serpents'  Eggs''  the  chemical  toy  noAv  so  common,  and 
gave  the  results  of  experiments  that  he  had  made  to 
ascertain  the  composition  of  the  serpent.  As  Avas  Avell 
known,  the  Avhite  poAvder  forming  the  egg  wras  sulpho- 
cyanide  of  mercury,  and  the  author  described  several 
modes  of  preparing  it.  Theoretically  represented  by  the 
formula  HgCyS2,  it  would  contain  63*3  per  cent,  of 
mercury,  and  the  specimen  he  analysed  yielded  64*9  per 
cent.  The  loss  of  weight  on  burning  was  19-27  per  cent., 
and  as  the  product  contained  70-5  per  cent,  of  mercury,  it 
folloAved  that  about  one-seventh  of  the  mercury  in  the  egg 
Avas  volatilised.  He  shoAved  an  experiment  to  prove  that 
the  serpent  form  Avas  not,  as  Avas  generally  supposed,  caused 
by  the  cone  of  tinfoil,  and  described  others  Avhich  led  him 
to  believe  that  the  blackness  of  the  inside  of  the  serpent 
was  due  to  the  mechanical  mixture  of  sulphide  of  mercury 
with  mellon,  or  melam,  products  of  the  decomposition  of 
the  sulphocyanides  Avhich  had  been  studied  by  Liebig. 
The  brown  exterior  contained  no  sulphide  of  mercury,  and, 
when  treated  with  nitro-hydrocliloric  acid,  yielded  a  solu¬ 
tion  in  Avhich  sulphuretted  hydrogen  caused  a  yellow 
flocculent  precipitate,  the  nature  of  which  he  had  not  ascer¬ 
tained.  The  specific  gravity  of  the  serpent  Avas  0-069, 
Avater  being  1*000,  and  such  was  the  continuity  of  the 
skin  that  no  air  escaped  through  it  when  the  serpent  Avas 
sunk  in  Avater. 

Mr.  Carpenter  then  exhibited  a  photograph,  sent 
by  Mr.  P.  J.  Worsley,  showing  what  facilities  the  paper 
process  gave  for  getting  quantity,  and  also  the  desirable 
quality  of  size,  as  Avell  as  the  advantages  over  working 
with  glass  plates  as  regarded  portable  apparatus.  A  friend 
of  Mr.  Worsley’s  had  taken  out,  on  a  trip,  seventy  sheets 
ready  prepared  by  the  turpentine  w’axed  paper  process, 
and  had  had  no  failure  among  them,  although  the  expo¬ 
sures  varied  from  five  minutes  to  four  hours. 

Mr.  Noble,  the  Secretary,  exhibited  a  series  of  Arery 
beautiful  paper  negatives,  taken  by  Mr.  West,  of  the 
Clifton  Observatory,  of  large  size.  The  process  Avas  the 
ordinary  iodized  paper  one,  the  sheets  being  Avaxed  either 
before  or  after  exposure,  no  preference  being  given  to  either. 
It  was  generally  allow'ed  by  those  present  that  where  long 
exposure  and  sIoav  development  wrere  possible,  no  process 
w7as  equal  to  this  for  the  exceeding  beauty  of  detail  ob¬ 
tainable  by  it. 


COBHESPONDENCE. 


The  New  Metric  Standards. 

To  the  Editor  of  the  Chemical  Neavs. 

Sir, — Referring  to  the  proposal  made  by  Mr.  Y’ates  at 
the  Chemical  Society’s  meeting  of  Thursday  last,  for  the 
public  exhibition  of  the  yard  and  metre  in  juxtaposition 
as  mural  standards,  I  beg  leave  to  suggest  that  the  English 
yard  be  made  of  stout  ruby  glass  (flashed),  and  the  French 
metre  of  white  glass,  superficially  coloured  with  cobalt  blue. 

The  requisite  lines  and  divisions,  as  Avell  as  the  accom¬ 
panying  verbal  descriptions,  may  then  be  produced  by  grind¬ 
ing  aw'ay  the  coloured  surfaces  in  a  manner  so  frequently 
practised  in  ornamenting  vases  and  other  Avorks  of  art. 
Such  materials  avouIc!  be  in  corrodible,  like  porcelain,  and 
present  a  more  attractive  appearance,  Avould  expand  by 
heat  much  less  than  metals,  and  offer  less  temptation  to 
the  London  thief  than  the  platinum  or  gilt  bronze  which 
have  been  favourably  spoken  of  for  these  purposes. 

I  am,  &c.  F.C.S. 


December  27. 
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Estimation  of  Sulphur  in  Mineral  Waters. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Having  lately  been  engaged  in  the  examination  of  a 
mineral  water  in  which  I  am  somewhat  interested,  and 
which  possesses  the  strange  combination  of  sulphate  of 
iron  and  hydrosulpliuric  acid,  I  met  with  considerable 
difficulty  in  employing  the  usual  tests  for  the  estimation 
of  the  H2-S.  No  estimation  with  silver  could  be  attempted 
on  account  of  the  reducing  agency  of  the  Dupas- 

quier’s  method  was  rendered  uncertain  by  the  same  cause, 
and  the  liquid,  moreover,  when  even  moderately  heated, 
assumed  the  troublesome  red  tint  which  it  is  liable  to  do 
when  heat  is  obliged  to  be  employed  and  the  solution  to 
be  tested  is  acid.  Arsenic  was  inapplicable  on  account  of 
the  small  proportion  of  sulphur  present,  when  I  bethought 
me  of  the  following  simple  method : — Some  sulphate  of 
lead  was  prepared  by  precipitation  from  boiling  solutions, 
and  was  well  washed  Avith  boiling  distilled  water,  and 
while  still  fresh  and  moist  successive  portions  were  added 
to  the  mineral  water  till  the  brownish-black  colour  of  the 
precipitate  first  formed  turned  to  a  decided  grey,  showing 
that  the  II2-§-  had  all  been  removed  from  the  solution  and 
that  some  undecomposed  lead  salt  remained  in  excess. 
The  supernatant  liquid  wras  decanted  from  the  precipitate, 
which  rapidly  settled  down,  and  the  latter  was  rapidly 
washed  on  a  filter  with  boiling  distilled  water,  and  subse¬ 
quently  with  hot  solution  of  acetate  of  ammonium,  till 
the  washings  were  no  longer  coloured  by  the  addition  of 
an  alkaline  sulphide  or  by  H2-S-.  The  filter  was  now  care¬ 
fully  incinerated,  and  the  Pt/'-S-  was  oxidised  by  an  addi¬ 
tion  of  a  little  HN03  and  evaporated  with  a  little  H-SD4 
until  heavy  fumes  of  the  latter  began  to  be  evolved.  Sub¬ 
sequent  dilution  with  "water  gave  a  precipitate  of  3?-b//-S04, 
which  w'as  separated  by  decantation  and  weighed,  and 
from  this  was  calculated  the  amount  of  H2&  which  had 
been  present  in  the  water. 

I  enclose  a  small  book  containing  the  analysis  of  this 
interesting  source,  by  Professor  Pilliol,  and  which  may 
perhaps  interest  you.  I  am,  &c. 

F.  Maxwell  Lyte. 

Bagnbres  de  Bigorre,  December  16,  1865. 


Cleaning  American  Clocks  with  Soda. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Some  of  Amur  readers  were  doubtless  amused  some 
time  since  by  seeing  a  paragraph  in  the  papers  headed 
“  Hoav  to  Clean  American  Clocks.”  I  did  as  directed, — 
boiled  my  clock  for  some  hours  in  caustic  soda,  washed 
copiously,  hung  on  the  jack,  and  dried  quickly.  The 
clock  was  an  eleven- shilling  one,  gone  regularly  for  ten 
years,  but  lately  taken  to  stopping  through  clogging  up  of 
the  pinions  ;  it  has  since  behaved  itself  well,  gone  re¬ 
gularly,  and  keeps  good  time.  The  treatment  is  peculiarly 
applicable  to  these  clocks,  for,  owing  to  their  low  price, 
our  professional  clock-cleaners  do  not  care  to  meddle  with 
them.  I  am,  & c.  Chemicus. 

London. 


MISCELLANEOUS. 


©iJservafioEis  witls  £2ae  "Water  Harometer. — 

Mr.  Bird,  of  Birmingham,  sends  us  the  following On 
Tuesday  night  last,  December  12,  the  tidal  column  rose  to 
406  inches,  being  the  highest  I  have  ever  obseiwed,  show¬ 
ing  an  extraordinary  increase  in  the  atmospheric  pressure. 
On  No\rember  27  the  Avater  stood  at  374  inches;  it  had, 
therefore,  risen  on  Tuesday  last  to  within  4  inches  of 
3  feet,  showing  that  there  Avas  added  to  the  atmospheric 
pressure  a  weight  equal  to  a  column  of  Avater  nearly  a  yard 
high  and  equally  spread  over  the  Avhole  country,  the 
height  of  the  water  being  actually  visible  to  th£  eye  in  the 


water  barometer.  406  inches  is  33  feet,  the  highest  that 
a  pump  would  Avork,  last  Tuesday. 

X®r.  XXofiiaanaa's  Meply  to  XBr.  Fliijtson. — We  have 

received  an  article  just  published  by  Dr.  Hofmann  under 
the  title,  “  Aufkliirung  fur  junge  Chemiker,”  in  reply  to 
Dr.  Phipson’s  “Warning  to  Young  Chemists,”  published 
in  Cosmos.  We  regret  that  the  pressure  on  our  space  pre¬ 
vents  us  from  inserting  a  translation  in  this  number  ;  but 
it  will  appear  in  full  in  our  next. 

Metallic  Titanium. — Within  the  past  few  months 
titanium  metal  is  stated  to  haAre  been  obtained  in  con¬ 
siderable  quantities  in  Birmingham,  by  reduction  with 
sodium,  the  resulting  powder  being  fused  into  compact 
masses  of  large  size ;  the  similarity  of  titanium  and  iron 
is  striking.  Little  doubt  is  entertained  that  ere  long  the 
neAV  metal  will  be  produced  at  about  the  price  of  silver,  in 
which  case  many  practical  applications  could,  probably,  be 
found  for  it.  The  metal  is  largely  disseminated  in  nature, 
so  that  once  introduced  a  constant  supply  could  be 
depended  on. — Mining  Journal. 

Simple  Metlaoal  of  .Preventing*  Uoiler  Incrus¬ 
tations. — In  a  manufactory  at  Lorenzchacht  they  use 
Avater  holding  a  little  clay  in  suspension,  and  after  three 

months’  Avork  find  on  the  sides  of  the  boiler  onlv  a  little 

•/ 

mud,  which  is  easily  scraped  off.  This  mud  is  nothing 
more  than  the  clay  itself,  which  pre\Tents  the  deposit  of 
crust  mechanically  by  keeping  the  particles  of  deposited 
matters  apart. 

Process  for  HeEaelering'  "IFoosl  Plastic.* — A 

very  simple  method  of  rendering  wood  plastic  has  recently’ 
been  discovered.  It  consists  in  injecting  diluted  hydro¬ 
chloric  acid  into  the  Avcod  under  a  pressure  of  about  two 
atmospheres.  The  duration  of  the  operation  must  be 
regulated  by  the  nature  of  the  Avood,  the  bark  is  not  re¬ 
moved,  and  by  a  very  simple  arrangement  the  liquid  in¬ 
jected  at  one  extremity  may  be  partially  collected  at  the 
other.  If  the  green  Avood  is  submitted  to  pressure,  the 
cellules  having  been  previously  Avashed  Avith  Avater,  it  may 
reduced  to  a  tenth  of  its  original  size  ;  the  fibres  may  be 
excessively  compressed  without  breaking  or  tearing,  and 
when  dry  have  no  tendency  to  resume  their  natural  condi¬ 
tion.  Woods  treated  in  this  way  will  serve  for  many  pur¬ 
poses.  If  after  the  treatment  with  hydrochloric  acid  the 
Avood  is  Avashed  and  dried,  it  may  be  cut  and  chiselled 
Avith  great  facility,  and  serves  admirably  for  sculptural 
purposes.  The  wood  is  dried  by  passing  air  under  pres¬ 
sure  through  the  cellules  at  about  370,  the  moisture  is 
rapidly  expelled,  and  as  the  mass  contracts  evenly  through¬ 
out,  there  are  no  cracks.  Colours  or  the  various  substances 
Avhich  prevent  wood  from  rotting  may  be  injected  in  a 
similar  manner ;  soluble  glass  or  freshly  precipitated 
silica  renders  it  very  durable  and  at  the  same  time  incom¬ 
bustible. 


ANSWERS  TO  CORRESPONDENTS. 


\*  All  Editorial  Communications  are  to  be  addressed  to  the  Editor, 
and  Advertisements  and  Business  Communications  to  the  Publisher,  at 
the  Office,  r,  Wine  Office  Court,  Fleet  Street,  London,  E.C.  Private 
letters  for  the  Editor  must  be  so  marked. 


Vol.  XI.  of  the  Chemical  News,  containing  a  copious  Index,  is  now 
ready,  price  ns.  od.,  by  post,  ns.  6d.,  handsomely  bound  in  cloth, 
gold-lettered.  The  cases  for  binding  may  be  obtained  at  our  Office, 
price  is.  6d.  Subscribers  may  have  their  copies  bound  for  2s.  6d.  if 
sent  to  our  Office,  or,  if  accompanied  by  a  cloth  case,  for  is.  Vols.  I. 
and  II.  are  out  of  print.  All  the  others  are  kept  in  stock.  Vol.  XII. 
commenced  on  July  7,  1865,  and  will  be  complete  in  26  numbers. 


II.  B. — Will  receive  a  private  letter. 

Cal, — A  solution  of  bicarbonate  of  lime  reacts  alkaline. 

Dr.  letheby  and  Mr.  T.  Gibb.—  Received.  Shall  be  published  next 
week. 

Received. — Clericus ;  C.  B.  C.  ;  Dr.  S.  Muspratt. 


*  Wochenschr.  des  Nied.  R.  Oest.  Gew.-Vereins,  1865,  p.  502, 
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